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OFFICE OF THE STATE BOARD OF IRRIGATION, HIGHWAYS
AND DRAINAGE

To His Excellency, John H. Morehead, Governor of Nebraska:

Sir:~—I have the honor to submit herewith the following report of
the work of this office during the past two years. Attention is called
to the Hydrographic Report.

Yours very respectfully,
DONALD D. PRICE,
State Engineer,
Lincoln, Nebraska.
September 30, 1914,
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WATER DIVISIONS AND WATER DISTRICTS.

Section 6780 of Ccbbey’s Annotated Statutes:
Irrigation and Water Power.—Water divisions:

“The State of Nebraska is hereby divided into two water divisions,
denominated Water Division No. 1 and Water Division No. 2, respec-
tively.”

Section 6781—Boundaries of Division One:

“Water Division No. 1 shall consist of all the lands of the state
drained by the Platte River; and also all other lands lying south of the
Platte and South Platte rivers that may be watered from other super-
ficial or subterranean streams not tributary to said Platte River.”

Section 6782-—Boundaries of Division Two:

“Water Division No. 2 shall consist of all lands that may be watered
from the Loup, White, Niobrara and Elkhorn Riverg and their tribu-
taries and all other lands of the state not included in any other water
division.”

For convenience in the adjudication of claims and in the distribu-
tion of water these divisions have been subdivided into twelve water
divisions denominated 1-A, 1-B, 1-C, 1-D, 1-E, 1-F; 2-A, 2-B, 2-C, 2-D,
2-E, 2-F, as shown on the accompanying map.
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IRRIGATION

Irrigation throughout the state for the past two years has been car-
ried on under average conditions. There has not been an abundance of
water throughout either of the past two seasons, nor has there been
what might be called an extreme shortage. At certain periods of the
irrigation seasons there has been a quantity of water run to waste in all
parts of the state. Also during parts of the seasons there has been
shortages of water in the many streams for use for irrigation purposes,
which shortages seemed at the time to be very acute and extreme, but
when one stops and studies the conditions that have existed in the state
since irrigation has been practiced it can be readily seen that the average
conditions have prevailed during the past two years.

The rainfall has been such in the central and western portion of the
state as to impress upon the farmers the great benefits to be derived from
irrigation and there has been a great deal of talk and interest de-
veloped and shown in the re-opening, re-organization and rebuilding of
old canals which had of late years fallen into an unused condition, and
in several instances there has been considerable talk of building of en-
tirely new projects. Perhaps the largest canals which recently have been
re-opened lie in the Platte valley between North Platte and Kearney,
while the largest propesed new project is known as the Tri-County
project, comprising parts of Gosper, Kearney and Phelps counties.

Numerous small ditches have been built throughout the various irri-
gated sections of the state. In all there have been forty-six applications
allowed for irrigation purposes, a great percentage of which have been
either built or are under construction. There have also been many
applications made for small reservoir sites, which have been built, the
idea being to impound the water during the winter flow and spring
floods and use the same on the land when it is most needed for raising
of crops. Also many of the ditches have been buiit with the one idea
of getting water on the land in the early fall and spring, and also at
times of flood. In this way the sub-soil is wet up to a considerable
depth which assures the raising of fairly good crops no matter what
the season may be. Small ditches of this class are mostly found in the
northwestern part of the state in Hat Creek and White River drainage
area, where the summer flow is small and limited, but where the spring
run-off is considerable,

There is still a large amount of water going to waste in the differ-
ents streams of our state, which could be used for further development of
irrigation interests. Undoubtedly cur water users have not realized to
the fullest extent the benefits which might be derived or which will
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probably be derived from the water resources which we now have avail-
able. In many cases the diversion dams from the stream are not in
proper shape so as to adequately divert their portion of the water. Es-
pecially is this true at the season of the year when the water is very
low. In other instances the ditches are in poor shape and considerable
waste of water takes place while the same is being transported from
the stream to the land where used. Then also there is a large percent
of waste in some localities by the irrigator himself in the distribution
of the water over the land while applying the water to the crop.

Some men make the water go farther than others and receive great-
er benefits. Sometimes too much water is used and sometimes not
enough, but from the experiments that have been performed and the
information that is available together with actual experience on the
ground, the irrigator should be amply able to inform himself on this
subject.

In driving over the state during irrigation season one often comes
upon a place where the water from an irrigation lateral has been set to
run over a piece of alfalfa or grain and the irrigator has gone away and
has temporarily forgotten about it. Perhaps the lateral has broken or
in some way the water has gotten across the field and is running upon
the highway collecting in low places and making the road nearly im-
passable, and wasting a considerable amount of water. PFrom this prac-
tice alone a large amount of water is wasted yearly. The time is fast
approaching when the value of water will be such that everyone will
deem it necessary to keep a man with a shovel on the job with the water,
while irrigating, in order to get over the most land and to get the best
work, thereby gaining good results.

The Legislature of 1911 passed a law making it compulsory for every
person, corporation or assoeiation owning or controlling any ditch, canal
or reservoir for the purpose of storing or using water for any purpose
whatever to construct and maintain a substantial headgate at the point
of diversion of a design approved by the State Engineer, and so built that
it may be closed or partially closed and fastened at any stage with a
lock or seal. Notices were sent out by mail from this office in April,
1911, to every ditch and canal owner as the same appeared upon the
records of the State Board to comply with this section of the new law.
As yet, however, very few canals have complied with this section of
the statutes and it has been very hard to operate the gates in some of
the canals in the distribution of the water as required by law for this
office to do. Some of the old headgates and diverting works are in such
shape that it is absolutely impossible to stop the water from flowing
into the canals without the building of a dirt dam across the same. This
measure was resorted to in a couple of instances during the past sea-
son.

The law above referred to further states that shall the person, cor-
poration or association neglect or refuse for a period of ten days to put
in such headgate and measuring device the Board shall refuse to allow
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any water to be used through or by such ditch, canal or reservoir and if
the State Board deem it necessary they may construct fills or dams ox
other obstructions to prevent such delivery or use. The officers in di-
rect charge of the supervision of the delivery of water have been re-
lunctant to enforce this provision strictly, realizing the hardship to be
worked upon the water users under any canal which neglected to com-
ply with the above section by putting in a substantial headgate as re-
quired, and further realizing that in order to comply with the section
it was necessary for the expenditure of considerable money in some in-
stances, they have put up as best they could with the structures that the
canals have seen fit to use since 1911. However, it would seem as
though four years has been plenty of time to allow for every canal to
either repair or put in a new headgate such as to comply with the state
law. Some companies are either very dilatory or else they are show-
ing such absolute indifference to the requirements that it is feared that
they will over tax the patience of this department. It is to be hoped that
every canal that has not complied with this part of the law will promptly
do so during the non-irrigating season, so that when the season of 1915
begins every canal will be in shape and properly equipped with head-
gates and measuring wiers. At present it is the intention to refuse
water to every ditch that has not complied with this requirement begin-
ning with April 1, 1915, .

This same section also covers requirements relating to measuring
devices, The time has come when all water diverted from streams in
this state must be measured to the user and each user get exactly what
he is entitled to and no more or no less. As soon as a measuring device
as provided by the above section in conjunction with the headgate has
been installed this office is ready to make an accurate gaging of the same
and furnish the ditch operating it with a discharge table so that for
given gage heights the ditch owners will know exactly how much water
they are getting. This will greatly aid this department in overseeing
the delivery of water. The penalty for non-compliance with this section
is rather severe but it is to be remembered that in the future it will be
strietly complied with.

Pursuant to the recommendations of this department in the Ninth
Biennial Report a bill was introduced in the 1913 session of the Legis-
lature asking for an appropriatoin of $20,000.00, to be used in estab-
lishing beyond doubt and protecting water rights on streams entering
this stdate regardless of state lines. This bill, however, was entirely
overlooked, and never got out of the House.

There is now pending in the Federal District Court at Denver, a
suit by Samuel G. Porter of Haigler, Nebraska, to establish the priority
of a right of an old ditch which has been built for a good many years,
diverting the water from the Republican River in Colorado and watering
land both in Colorado and Nebraska. Mr. Porter had his right adjudi-
cated in Colorado and his right established in so far as the land in Colo-
rado was concerned, but Colorado refused to allow any priority for lands
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watered in Nebraska. Mr, Porter has had his right also adjudicated in
Nebraska before this Board for the land which is in Nebraska and now
he is trying to establish the priority to use of the water regardless of
state lines. It is to be regrettted that Mr. Porter is having to make this
fight by himself. Such an important fight as this should receive the
full support of the state of Nebraska as it will be a precedent that will be
hard to overcome if Mr. Porter loses the suit and one that will be well
worth while if he wins it. i

There is also still pending the case of Wyoming vs..Colorado on the
upper Laramie River in which Nebraska is interested and should be
represented. It is to be regretted that a state like Nebraska to whom
irrigation is of so much importance, should hesitate to appropriate a
sufficient amount of money to protect its people from the aggressive
water users of adjoining states to the west.

It is recommended that if no specific appropriation is made for this
purpose during the coming session of the Legislature that suffiicent
amount of money be added to the Attorney General’s appropriation
that he may ‘proceed at once to intervene in these suits in order to bet-
ter protect the interests of our irrigators and to also authorize the be-
ginning of a suit for the adjudication of the water rights on both the
South and North Platte Rivers.

Accurate gaging stations have been established and kept up during
the past biennium at the State Line on the North Platte River, at Jules-
burg, Colo., on the South Platte River, and at the State Line on the
Republican River. No doubt some day this information will be valuable
and of great assistance to the state.

The return flow of water by seepage and other means from irrigated
sections will scon be a very important factor in this state. The South
Platte River has caused some surprise during the past season when it
flowed a large quantity of water during the early part of the irrigation
season. In July this flow dropped to practically nothing at North Platte,
but even during the hot dry weather of August, water could be seen in
small channels east of Ogalalla. The flow in the early part of the irri-
gating season was undoubtedly caused by heavy rains and floods in the
upper stretches of the stream and all the reservoirs in Colorado being
full the surplus flood was allowed to come down. But the flow, though
small, which was passing Ogalalla during the month of August can only
be accounted for by reason of return seepage water from irrigated
land along this valley in the eastern part of Colorado and the extreme
western portion of Nebraska. Undoubtedly in time this flow in the
South Platte Valley will increase, returning to the stream so far down
that it will be impossible for use in Colorado, thus Nebraska will re-
ceive the benefit.

This same return flow of seepage water has already shown itself
in various other streams of the state and especially is this true in the
North Platte River in Scotts Bluff county where the large areas have
been brought under irrigation by the numerous ditches including the
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larger acreages under the Tri-State and Government Canals, In this
locality there are now streams of water varying in quantity from five to
fifty second feet where a few years ago it was merely a ravine or can-
yon down which for a short distance the water from springs would run
and perhaps in times of heavy rains or flood the water would reach the
river. Drainage ditches have been built so as to keep this water from
spreading over the low land and carrying it to the river by a more
direct route than the old water course.

The Legislature of 1913 passed a bill granting the right to anyone
to collect or assist to collect any seepage water under any canal or an
adjacent canal and to use the water so collected upon land covered by
an original appropriation of the canal under which the water was col-
lected while the same was being conducted toward the natural streams.
It also limited the amount of water to be used on a piece of land to three
acre feet and provides that it does not exceed the amount originally
appropriated therefor, and further that when any seepage water was
mingled with that of any natural stream it became the property of the
state and subject to appropriation as provided by law,

Upon this bill being passed a number of applications were at once
filed in this office, asking for the right to appropriate what the claimants
called seep water. It is to be remembered while discussing this poeint
that practically all of the present drainage ditches from the point where
their well defined banks in the canyons left off to the North Platte River
has been construgted prior to the passage of this law and were in oper-
ation, the water flowing from these through te the river, and that the
water had become mingled with that of the springs which had been there
prior to any irrigation in the country. Therefore the water was gathered
up and kept in a well defined channel while seeking its way to the river,
instead of being allowed to spread out and seep up a considerable area of
ground as it naturally would have done owing to the topography of the
country. It would be entirely proper to allow these applications for
appropriations of seep water as an additional or supplemental appro-
priation to the lands which they seek to water but they should be gov-
erned by the law of priority which was an earlier law and by which all
the irrigation rights are gaged in this state. If for any reason the law
of priority is discarded or gotten rid of in any way it is going to work
against the best interests of the state as a whole,

Undoubtedly appropriations have been asked for and granted to
water users on the North Platte River in excess of the natural flow of
the stream and also it must be admitted as an undisputed fact that the
appropriators of the later applications have had in mind the fact that
the flow of the river would be increased by return seepage at some fu-
ture time. Therefore it is not at all improbable that large expenditures
have been made for ditches at a time when an adequate water supply
was not available, and depending upon nature to assert itself as it had
in other irrigated sections (such as irrigation has done on the Poudre
River in Colorado) these people had every reason to believe that their
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water supply would become better as time went on due to return flow of
seepage. Then it would not seem just to allow water users who had
a fairly early priority in addition to their original appropriation from
the river to use this return flow of water before it reached the river un-
less their priority had given them this right. For these reascons and also
that the land desired to be watered by the above mentioned applications
by seepage water was also covered by a prior appropriation the appli-
cations were dismissed and appeals have been taken and the cases are
on now for a hearing before the State Board.

It will not be denied that the intent of the law is to give a person
under a canal the right to go out and drain seeped lands and use the
water so collected before it returned to a natural stream, for irriga-
tion purposes but it would seem that the spirit of the law it not the let-
ter had been over reached in the attempts to keep this water. It is
recommended that the next session of the Legislature change this law so
as to make it more clear in regard to the meaning of the same and also
to make the law workable.

The number of irrigation districts is steadily on the increase, a
" number of the old canals having changed their form of operation from

a mutval company or corporation to a district, so that now a majority
of the larger ditches are under this system of operation. This, of itself,
speaks best for the irrigation district law of Nebraska.

There are, however, a few changes in this law which are recom-
mended for consideration.

First: That the law be changed so as to make it the duty of the
county treasurer to keep an exact record of the date of the bond issue,
the amount of said issue, to whom the bonds were issued, the amount
of the levy for interest on bonds, the amount of the levy for payment
of prineipal of bonds, the amount of taxes collected for payment of in-
terest, the amount of taxes collected for payment of principal, and the
amount of taxes collected for maintenance and operation. Said county

" treasurer should also keep a record of the coupons that are presented
for payment and to whom he pays the money on said coupon. In a few
of the counties where irrigation bonds are handled the county officers
keep a record of this sort, but as it is not compulsory many of them fail
to do so, and it is next te impossible to ascertain the amount of un-
paid bonds outstanding against the district, or the amount of the issue
or who owns the bonds from the records in the county offices and as the
county treasurer handles this money for the district and is paid for the
same it would seem only proper that a complete record of the entire
transaction should be kept for public inspection.

Second: The present district law requires a copy of the original
petition for the formation of the proposed irrigation distriet together
with all maps and other papers which are filed with the county com-
missioners of the county in which the district is formed to be filed with
the State Board of Irrigation, Highways and Drainage, and makes it
the duty of the State Engineer to examine into said petition, maps and
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papers and make such a report to the county commissioners as he deems
advisable to submit. Then it further gives the Board of County Com-
missioners the right to change the boundaries of the districts in any
way they see fit and in this way the original plans as reported on by
‘the State Engineer can be changed.

It is recommended that the law be so changed as to require the dis-
trict to file a map with the State Engineer showing the exact location
of the boundaries of the proposed district as the Board of County Com-
missioners has passed upon the same and receive the approval of said
officer before they can hold an election for the forming of said district.
And further that at any time in the future that the district is changed
that a map showing such changes shall be filed in the office of the State
Board that the records may be kept up to date and show the conditions
as they exist.

It is also recommended that the report required from the State En-
gineer upon the proposed bond issue of any irrigation district shall be
received and shall be favorable to said bond issue of any district before
a vote is taken upon the proposed issue.

The special attention of water users is called to the fact that many
water rights have been taken out in the names of certain parties whe
have later conveyed them to other persons. The purchasing parties
have failed to have their deeds to water rights recorded in the office of
the State Board. This leaves the right on the records of the State
Board in the name of the original owner. Many notices are sent out
which are of vital interest to water users and of course the mailing list
used is that showing the names and addresses of water users on the rec-
ords of the office of the State Board. Where water rights, have been
changed the party who is now interested fails to receive the notice.
Special stress has been laid upon the recording of these transfered rights
during the past two years and the records are gradually being brought
into proper shape. Everyone interested in this matter, however, is re-
quested to look over the Biennial Report and see that the water right
that they are interested in stands in the proper name. If not at once
correspond with this office and see what should be done in order to have
the change made.

The past irrigation season was the first one in which the officers
in charge of the supervision of the delivery of water tried to get water
down to the Kearney Water and Electric Powers Company’s canal near
Kearney, whose right was adjudicated during the past biennium and as
determined by the State Board had a priority of September 1, 1886, and
also granted one hundred forty cubic feet of water per second for power
purposes and twenty-two second feet of water for irrigation purposes.
Appeals from the decision in this matter were taken direct to the Su-
preme Court in accordance with the law of 1913, by both parties of the
case and the decision of this Board sustained by the Supreme Court.

Under the findings of the State Board it was necessary for the state
officers to see that the Kearney Canal was protected in their right to
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the use of water as found in the Opinion handed down. No prior rec-
ords were available on the handling of the stream as far down as Kear-
ney, and it was practically guess work as to the amount of water which
would have to pass Bridgeport and North Platte in order to furnish
Kearney with the required amount of water for the past season. The
weather conditions are such a strong factor governing the amount of
water which is necessary to have passing both Bridgeport and North
Platte that even with the records of the past season it is not possible
to figure accurately the exact amounts. For instance, on August 6,
1914, there was several hundred feet of water passing the headgates of
the Kearney Canal in excess of what they could use. On August 9,
the river at Kearney was absolutely dry. No water was available for use
by the Kearney Canal, yet during this period there had been from nine
hundred fifty to twelve hundred cubic feet of water passing our gaging
station at North Platte, and the intervening ditches between North
Platte and Kearney were using not to exceed three hundred forty feet.
This extreme decrease in the flow of the river is easily accounted for
considering the wide expanse of the river bed and the four days of
exceedingly hot south winds on August 6th, 7th, 8th, and 9th.

A report of Water Commissioner McNamara at North Platte con-
tains the following statement: “My experience as Water Commissioner
this season shows that we cannot supply water to the four irrigation
diteches east of North Plattte and keep enough water flowing under the
Elm Creek bridge for the Kearney Water and Electric Powers Com-
pany, with a volume here at North Platte of one thousand second feet
unless weather conditions are favorable.”

There are appropriations between the State Line and Bridgeport
covering 3900 cubic feet per second; between Bridgeport and North Platte
there are appropriations eovering 2030 cubic feet per second; and from
North Platte east to Kearney there are appropriations covering approx-
imate five thousand fifty cubic feet per second. From this it can be
seen the approximate proportion of water used in the different territories
and the way it is divided. Tt will be remembered, however, that prac-
tically all of the ditches between the State Line and Bridgeport are
alive and use water to the full amount of their appropriation. There
are several ditches between Bridgeport and North Platte, which have not
been in use during the past few years, and for this reason all the water
provided for in the above statement between Bridgeport and North
Platte during the past biennium was not used.

Also while there are appropriations covering appproximately five
thousand fifty second feet between North Platte and Kearney, it has
only taken about one thuosand cubic feet of water to take care of these
during the past season. However, as spoken of before, there are several
large ditches between North Platte and Kearney, which are being re-
opened and put in proper shape to use the water for irrigation purposes.
The old Lexington Canal used a considerable amount of water when the
same was available during the past season. This is one of the largest
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canals in that territory, and it is thought that by the example of the
benefits derived from the irrigation carried on during the past season
that a larger acreage yet will be brought under this canal during this
coming year.

It is also a fact that the irrigated acreage under the Gothemnburg,
Cozad and Six Mile canals has increased and considerable additions are
expected for next year. Water' was being used by all of these canals as
late as the latter part of October, wetting up the ground for next year,
because there was plenty of water in the river at that time. Work is
now being carried on cleaning out and repairing the old Gothenburg
South Side canal which irrigates a large acreage just south of Gothen-
burg. It is expected to have this canal ready for operation early next
spring. These ditch eompanies have become convinced that it will pay
them to operate their canals even though they only get water during the
early spring and late fall months and perhaps for short periods of
floods during the irrigating season.

It is conceded by all that the Pathfinder Reservoir is a wonderful
improvement to the territory which it serves and that the benefits to be
derived therefrom are nearly unlimited, when the reservoir is properly
managed. It is also conceded that this reservior should store all the
waste, surplus and unused water of the North Platte River that it pos-
sibly can for use for irrigation purposes during that portion of the irri-
gating season when the natural flow of the river is not large enough to
meet the demands and needs of the water users. The greater part of this
reservoir is filled from the run off and floods between April 1st and July
1st of each year. The irrigation season begins April 1st. Many irriga-
tion companies, however, do not have their canals cleaned out and in
readiness to carry water by that time of the year but are dilatory in
* this matter and perhaps the country is favored with a few spring rains
during the month of April and water is not absolutely needed until
about the middle or latter part of May when weather is liable to turn
out hot and dry and all of the canal companies desire to draw water at
once. Perhaps up to this time there has been what seemed to be plenty
of water in the river, the most of which has been coming into the North
Platte River from the Laramie River and other tributaries this side of
the Pathfinder Reservoir, which is probably storing all the water awvail-
able at that time. It can be readily seen from the total amount of the
appropriations above given that if nearly all the canals began drawing
approximately their full amount of water, there would be a very sudden
drop in the river and perhaps a shortage and in some cases the river
goes entirely dry. This has occurred at different parts of the years, for
the past two seasons generally occurring between the 28th of May and
the 10th of June. However, this year it did not occur until the latter
part of June.

In order to better overcome this it is recommended that a law be
passed requiring every canal company desiring to draw water to give a
notice of the same stating the time at which they desire to draw water
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and the amount they desire, to the superintendent of the water division in
which they are located. This notice should be given to the Superintendent
at least ten days prior to drawing water. This allowance of time is
absolutely necessary in order that notices can be given to the Reclama-
tion Service to let by so much of the natural flow of the river to take
care of the Nebraska appropriators and in order for the water to get
from the reservoir to the point of diversion.

There are also numerous floods which may either be caused by rain-
fall or the breaking of a large canal which arise below the Pathfinder
Reservoir and thus are not controlled by it. Sometimes these floods occur
when there has been a shortage of water and a large portion of the head-
gates of canals are closed down in order to furnish water to prior rights.
By the method employed now it is a physical impossibility for a water
commissioner to get around and serve notices on the different canal
companies that they may open their ditches and use to their full capacity
of the flood that is going down. During the past season a large quantity
of water went past closed ditches notwithstanding the honest endeavors
of the state officers to serve notice and allow the canals to use this water.
It is therefore recommended that some change be made in the law
whereby irrigation companies are placed upon their honor and authority
be given to the superintendent of the Water Division to telephone any
officer of any company and instruct him to either open or close the head-
gate of their canal as the occasion may demand. In this way when a
flood happens every canal company can have their ditches open within
a couple of hours and receive benefits to the full extent of any water
that happens to come down. Also it will enable the State Officers to
get quick action in closing the ecanals. This method of procedure is fol-
lowed in other states where irrigation is practiced and there is no reason
why it should not be followed in Nebraska. It must be admitted by all
that there must be state supervision over the delivery and division of
water for irrigation purposes and if this is conceeded, the choice of the
manner in which the supervision is to be carried out must undoubtedly
be for that way in which the results may be obtained the most quickly
cutting out all red tape.

The former recommendation of this department that Water Com-
missioners be paid direct by state appropriation instead of by counties
failed to pass at the last session of the Legislature. Scottsbluff county
is the only county in the state of Nebraska that makes trouble in paying
the Water Commissioners and refuses from time to time to settle for
such work. This attitude of the officers of Scotts Bluff county will no doubt
be a surprise to a large majority of the people of the state when it is
known that this county has more irrigated land in it than any other
county within the state; that more time is spent by this department
supervising irrigation in it than in any other county within the state; and
that the supervision and delivery of water to the different ditches accord-
ing to their priority in this county means so much to the county. Some
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way should be worked out by which water commissioners could either be
paid by a different manner or else to insure them of prompt payment for
their services, by the county in which the work is done.

Several canal companies during the past irrigation season refused to
close their headgates and keep them closed when ordered to do so by
officers of the state in order to furnish water to prior appropriators. In
other instances gates were opened before permission was granted for
doing the same thus in reality in both instances stealing the water they
were not entitled to. This was done notwithstanding the fact of the se-
vere criminal penalty for such actions. It is conceded in certain portions
of the state that criminal prosecution could not be maintained against an
irrigation company or its officers for refusing to follow the orders of
officers of the State Board. This is a deplorable check and it is sug-
gested that some change be made in the law whereby the penalty should
either be changed, and the penalty fixed so that it would be workable and
enforceable or the present law regarding criminal procedure changed so
that the State Board in its criminal cases against water users could pro-
cure a change of venue. One thing is certain and that is that a more
enforceable procedure must be secured.

Since the Government Reclamation Service offered for sale storage
water from the Pathfinder Reservoir, over two years ago, there has been
only six contracts entered into for permanent storage water rights.

On August 20, 1912, the Farmers' Irrigation District (Tri-State
Canal) purchased a guaranteed flow of apreximately 180,000 acre feet.
It was estimated by the Reclamation Engineers that the original ap-
propriation of the Tri-State Canal would furnish at least 80,000 acre feet
during the irrigation season, thus they in reality sold the Farmers’ Irri-
gation District (Tri-State Canal) approximately 100,000 -acre feet
of stored water at a cost of $5.00 per acre foot, amounting to $500,000.00.
According to the contract entered into the delivery of the stored water
can be so changed as to best suit the demands of the purchasing com-
pany.

On March 6, 1913, the Chimney Rock Irrigation District purchased
from the government a guarantee of 10,300 acre feet, of which the en-
gineers of the Reclamation Service estimated that according to the pri-
ority of the appropriation of the Chimney Rock Canal, it would be sup-
plied with 3,720 acre feet per season, leaving 6,680 acre feet which the
government sold, at $5.00 per acre foot or $32,900.00. s

In the same manner the Browns Creek Irrigation Canal entered into
a contract with the government under the date of July 14, 1918, for a
guarantee of 19,900 acre feet, of which the engineers of the Reclamation
Service estimated that 7,620 acre feet would be furnished by the original
appropriation leaving 12,380 acre feet which the canal company actually
purchased at $5.00 per acre feot or $61,900.00. _

Under the date of March 6, 1913, the Beerline Irrigating Canal
Company purchased from the government a guarantee flow of 2,800 acre
feet, of which the engineers of the Reclamation Service estimated that
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760 acre feet would be furnished under their original appropriation, so
that the canal company actually purchased 2,050 acre feet at a cost of
$5.00 per acre foot or a total cost of $10,250.00.

Under date of the 6th of March, 1913, the Central Irrigation District
purchased from the government a guarantee flow of 4,060 acre feet of
stored water, of which the engineers of the Reclamation Service estimated
that 1,695 acre feet would be furnished under their original river ap-
propriation so that the district actually purchased 2,456 acre feet of
stored water at a cost of $5.00 per acre foot or a total cost of $12,275.00.

Under date of January 17, 1918, the Gering Irrigation District pur-
chased from the government a guaranteed flow of 35,500 acre feet of
which the Reclamation Service engineers estimated that 15,600 acre
feet would be furnished under their original appropriation, so that the
District actually purchased 20,000 acre feet at a cost of $5.00 per acre
foot or $100,000.00.

It will be noticed from the above that from the way of figuring each
canal was charged $5.00 for every acre foot of storage water purchased.
Other canals have under consideration the advisability of purchasing
stored water from the government so as to insure a permanent water
right, but for various reasens these contracts have not been entered into
and signed up,

Storage water has been rented by the Reclamation Service to various
other canals at a cost of thirty cents per acre foot per season.

That section of the law which provides for the cancellation of water
rights which have not been used for three consecutive years is so drawn
as to make it very expensive and hard to comply with. With the lim-
ited appropriation that the department has had during the past biennium
it has been impossible to proceed to cancel any of the many water rights
which have not been used for the past three years. The department
has, however, made field inspections of practically every water right in
the state and has a very complete record showing exactly the conditions
that have existed during the past few years under each one. It ig ree-
ommended that either an appropriation large enough to carry out the
method of procedure as outlined by the law now be made or else that
the law be changed in some way to make a similar method of getting
at the same results.
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REPORT OF SUPERINTENDENT OF WATER
DIVISION NO. 1

Mr. Donald D. Price, State Engineer,
Lincoln, Nebr.

Dear Sir:—I herewith submit my report covering the past two years,
omitting  the usual discussion on general conditions, giving only such
data as may be of interest on the Platte, North Platte and South Platte
Rivers and their tributaries.

The flow of the North Platte River in Nebraska is regulated by the
United States Reclamation Service at the Pathfinder Reservoir. It is the
intention of the United States Reclamation Service to, at all times turn
down out of the reservoir as much of the natural flow as may be necess-
sary to supply all water users along the North Platte and Platte Rvers,
A discharge of approximately five thousand second feet will at the pres-
ent time furnish water for all users. However, an inspection of the fol-
lowing table shows the inflow to rapidly diminish during the months of
July and August.

1913 1914

May e 5215 7148
JUNE e 4281 8408
1716

994

The river falls rapidly beginning about July 1st, and usually on the
10th of July the demand will exceed the supply and at this time it be-
comes necessary to close the headgates of the irrigation canals having
later priorities of right. Closing and opening the canal headgates is the
duty of the Water Commissioner of the various districts and for their
services they are paid by the county in which they act. The counties are
negligent in this matter and it is suggested that some law be passed
which will assure the payment of these bills.

The following table gives the areas irrigated and the sources of sup-
ply during the seasons of 1913 and 1914:

STREAM 1913 1914
Platte River........ocooooeeiieceeennen. 32,221 acres
North Platte River 284,440
South Platte River 17,638
Birdwood Creek ... .. ... 125 . .
White Tail Creek........cooonreeeenn. 6,560
Lonergan Creek.........oocooocvmnineneenec, 847
Sand Creek . 500
Otter Creek ... ... ... , 1,249
Blue Creek ... i, 7,802
Pumpkin Seed Creek 2,349 3,740
Spotted Tail Creek.......cccoeceervvenreenns 280 160
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The following table gives the names of the canals having entered
into a permanent contract with the government for storage water to-
gether with the amount purchased in acre feet:

Canal Amount
Gering ... e eeeeteemeaee e e eeiaeieee e aerenae s e eeseere e e e arre
Tri-State
Central ...
Chimney Rock.....oooo e 10,300
Browns Creek ... 19,900
BeeTlINe . oot 2,800

The Alliance 'and ‘Belmont canals rented storage water from the
government during the season of 1913 and the Alliance, Winters Creek
and Enterprise Canals on the North Platte River and the Meeker, Blue
Creek Irrigation District, Iowa Irrigation Company, and the Paisley
Ditches on Blue Creek rented storage water during the season of 1914,

The canals having Blue Creek for their source of supply being later
priorities are closed down during a water shortage and the Blue Creek
Water permitted to flow to the river for the use of earlier priorities.
The users on Blue Creek made arrangements with the government for
the purchase of a sufficient quantity of storage water from the Path-
finder Reservoir to supplant the flow of Blue Creek and by so doing ob-
tained the use of the Blue Creek water for themselves throughout the
entire season of the year 1914. This arrangement will doubtless be
duplicated in the future,

Scottsbluff county contains much of the land reported for irrigation.
During 1914 this amounted to 80 percent of the total amount of the
North Platte and Platte Rivers.

Respectfully,
R. H. WILLIS,

Superintendent Water Division No. 1.
Bridgeport, Nebraska, Sept. 30, 1914.




20 REPORT OF STATE ENGINEER

REPORT OF SUPERINTENDENT OF WATER
DIVISION NO. 2

Mr. Donald D. Price, State Engineer,
Lincoln, Nehraska.,

I herewith submit my official report for the bienrium ending Septem-
ber 30, 1914.

The situation in this district, in regard to irrigation, is very much the
same as it was two years ago when I made my report. I am sorry I
cannot report more improvement in the way of building of reservoirs,
and the storing of flood waters, as that is the only way that the amount
of land irrigated in this part of the state can be increased as the normal
flow of the streams in the northwestern part of the state has been
appropriated.

During the present season of 1914, the only stream that furnished
any water for irrigation the last half of the month of July and all the
month of August, was the Niobrara River.

The amount of rainfall this season has been very light. The gov-
ernment gauge established here in Crawford last spring showed the
following amounts:

April 4.20 inches

May . 1.67

JUNE et emesere e s .51

July 20

August 1.09

September (first half) .39
Total........ ..7.96

Being 7.96 inches of rain since the first of April, over one-half
of which fell in the month of April.

Owing to the good management of your commissioners, M. J. Gay-
hart in the Hat Creek District and J. H. Cook in the Upper Niobrara
District, I have had very little trouble from either of these districts. I
have not been able to get a commissioner for the White River and lower
Nicbrara that was satisfactory so that I have had to look after that
part of the district myself.

I think there should be an amendment to the law in regard to the
measurement of water, especially in this district, where the ditches are
small. I think the commissioner should be allowed to distribute the water
to each ditch according to their priority giving each ditch all the water
it has capacity to carry until they have received the amount of water
they are entitled to. And this should not exceed one acre foot for each
acre irrigated plus the seepage. Or in other words I think that one acre
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foot of water to each acre irrigated is sufficient, Though I think that
the best results would be obtained by applying one-half of it early in the
season and the other half near the close of the irrigating season.
Yours respectfully,
PAGE T. FRANCIS,
Superintendent Water Division No. 2.
Crawford, Nebraska, September 30, 1914.
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DRAINAGE

The Legislature of 1913 passed the following law relative to drain-
age: “All plans for proposed drainage districts shall be approved by
the state board before any contract is let or begun. The state board
through its representatives shall have authority to order any change they
may see fit in said plans and require the drainage district to conform
thereto, and shall at all times, during the construction, have the right
to inspect said work and make recommendations pertaining to the
same. Upon request of any interested party of parties of a proposed
drainage district, the state board may prepare for them plans and speci-
fications for any proposed drainage work at actual cost of doing the
same.”

This law has only been in effect during the past two years but it
is believed that it is a good one as it assures the proposed drainage dis-
triet of any recommendations or changes that a disinterested party
acquainted with this work would have after a careful consideration of
the plans and an inspection of the actual conditions in the field. It also
insures proper plans for the building of the proposed drainage work to
the district itself and the proper laying out of the work.

Several large drainage districts have been formed during the past
biennium and plans for the same have been presented to and approved by
this office. One of the largest of these is the Otoe and Johnson Counties
Drainage District Number One, whose plans have been approved just re-
cently and the contract for this work is expected to be let some time
this winter. :

Also under this law the state board is given authority to make sur-
veys for interested parties. As yet ne work of this kind has been done
by the department for the reason that no requests have come in, It is
expected that after the people of the state become familiar with this
law and the workings of it that surveys of proposed drainage works will
be made by this office and arrangements should be made for the proper
carrying out of this work. The people of the state have not taken as
much advantage of this portion of the law as they might.

The benefits which have been derived from drainage works con-
structed in the southeastern portion of the state have been very great.
That section of the state has many streams such as the Nemahas and
others that drain a large area of rolling land and these streams are
very crooked, with timber and shrubs growing along the banks making
it difficult for the flood water to get away quickly. By the building of
proper drainage ditches, straightening out the channels, a good grade
is secured with clean, straight banks which allows the water to run off
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rapidly and keeps the bottom land along these streams from overflowing.
Experience has taught that by the building of these ditches, the increase
in crops on these bottom lands have been such that the improvements

" have been paid for in about two years’ time. Also by draining this land
the value of it increases very materially, more than paying for the cost
of the drainage works constructed.

There is also a large field for drainage work to be carried on in the
irrigated section of our state where large areas have been brought
under irrigation and the return flow to the stream is seeping up the
lower lands. A number of drainage ditches have been constructed in
Scotts Bluff county draining land which would have otherwise becom:
seeped.



24 REPORT OF STATE ENGINEER

IRRIGATION IN NEBRASKA

Prepared by lrrigation Investigations, Office of Experiment Stations, U. 3,
Department of Agriculture, under @ co-operative agreement with the Stafe In-
wineer of Nebraska,
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INTRODUCTION

The state of Nebraska lies between 40° and 43° latitude north and
the 95" 25" and 104° longitude west being a part of the territory pur-
chased from France in 1803 at an average cost of 2 3-5 cents per acre.
The state 1s approximately 200 miles wide and the extreme length is
about 460 miles. It has an area of 77,520 square miles, being nearly
twice as large as Ohio and larger than the New England states com-
bined. The state lies just north of the geographical center of the United
States and, according to the census of 1910,* contained over 5 per cent of
the improved lands in the United States.

TOPOGRAPHY .

The state lies wholly within the region formerly known as the Great
American Desert, but now called the Great Plains. The general slope
of the land is from west to east, and is approximately seven feet to
the mile. There is also a secondary slope from north to scuth in the
eastern portion of the state. The altitude of the state varies from less
than 830 feet in the extreme southeastern part to an average of nearly
5,000 feet along the Nebraska-Wyoming state line.

The state may be divided into three regions--the Il.oess, the Sand
Hill and the High Plains.*

*Phirteenth Census, U, ., 5 (1810, pp. 67-70.
+T'he following descriplions of these regions have been complled from papers
of George E. Condra. profasgor of geography and economic geeology in the TUni-
versity of Nebragka.
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Loess Region

This region, so named because of the prevalent surface deposits, in-
cludes the eastern third of the state, and in the southern part extends
westward along nearly the entire length of the state. It comprises about
one-half the area of the state. The region is composed of smooth loess
plains, broad alluvial plains, hill lands and small areas modified by bluffs
and canyons. The subsoil is deep.

In the eastern part of the region the subsoil is of a glacial forma-
tion and consists of three fairly distinct drift sheets, namely: a bluish
clay overlaid by sand and gravel, which in turn is overlaid by clay, chang-
ing from yellow to a brown color near the surface. Boulders are to be
found in each drift sheet, but in relatively small numbers. The drifi
forms the core of most of the hill land of eastern Nebraska. Corn ix the
chief .crop upon these lands, but the roughest of them are devotled to
grazing and growing trees.

At various places in the Loess region, as south of the Platte river,
the land is a smooth plain, the loess deposit having capped a portion of
the glacial area. The deposits are deep and the soil is fertile and easily
tilled except where the land is rough. Such land is more valuable than
that of the glacial regions as it contains enough lime to make it sweet,
and for this and other reasons, is well suited to alfalfa. Alfalfa, wheat
corn, oats, and other cereals are grown throughout the Loess region, but
in the middle part the leading crop is wheat. This is due to the faet
that the smooth topography makes harvesting easy, and the precipitation
—10¢ to 25 inches anually—is sufficient for wheat but is a little light for
corn. There is comparatively little farming in the western part of the
Loess region except in the valleys, and grazing is the chief industry.

The broad alluvial plains of the Platte valley are a feature of this
region. This valley was formerly at a much lower level than at present,
but the river has filled it in with sediment to the elevation of the pres-
ent benches and then eroded a channel, leaving the benches on the sides
of the valley. The upbuilding made the river unfit for navigation,

The Loess region is the richest agricultural district in the state.
It is the most thickly settled and best improved section of the state, and
is well supplied with good wagon roads, towns and railroads.

Sand Hill Region

The Sand Hill region is located between 98° and 103° latitude be-
tween the Niocbrara river on the north and the North Platte and Platte
rivers on the south. In addition, there are some scattered, detached
areas lying south of the South Platte river. This region comprises
an area of approximately 20,000 square miles. The soil is chiefly dune
sand. Throughout the region dunes, ridges, basins and valleys are the
prevailing land formations. The rivers are few, but there are sev-
eral groups of small lakes. Drainage is principally underground, the
water coming to the streams through springs. The soil is poor except on
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the firmer lands in the larger valleys where good wild grass lands are
found. This region supports a thin growth of hard-stem grasses and low
shrubs, which form a basis of the leading industry—cattle raising.
What little agricultural land there is usually is to be reached only by
heavy roads leading across the dune sand. The region is very sparsely
settled. The lack of development in this section is due to the quality of
the soil rather than to the lack of precipitation.

High Plains Region

The western portion of the state formerly was smooth table land
or high plains but the continual eroding action of the streams has cut deep
valleys across the plain, producing small provinces each having distinct
features to topography, drainage, water supply, vegetation and indus-
tries. These provinces are the Pierre and White River plains, Pine
Ridge, the Box Butte plains, the Platte valley, the Wild Cat range, and
the Cheyenne plains. Pine Ridge lies between the White River and Hat
Creek drainage basins on the north and the Niobrara river on the south.
It is about 100 miles in length, has an area of approximately 5,000
square miles, and rises to an elevation of 5,100 feet. Wild Cat range
is located between the North Platte and Pumpkinseed valleys and extends
eastward from the Wyoming line about 40 miles. The highest point of
this range is Hogback mountain, which rises to an elevation of 5,082 feet.
Cheyenne plains is located south of the Pumpkinseed valley and extends
south to the state line. This plain has been modified by the eroding of a
shallow valley by Lodge Pole creek. The highest point in the state is
northwest of Kimball in this plain, and rises to an elevation of over 5,340
feet.

Most of the High Plains region is capped by tertiary deposits—clay
below the sandy to pebbly above. The original surface is in the pro-
cess of destruction by rivers and wind. The North Platte river has
eroded a valley several miles wide to a depth of 60¢ to 800 feet below
the bordering plains, but at the present time is apparently refilling its
bed. Between the tables and the bottom lands are benches and steep
valley slopes, the latter in the process of dissection. The smooth up-
lands are covered with buffalo grass and other gramma grasses and
are known as the short-grass country.

The water supply, although at considerable depth below the surface
is of good quality. The soils vary from fine to coarse in texture and
produce grazing, but as a rule are not sufficiently drouth-resistant for
farming. Small areas, where the soil is of close texture and deep, grow
good crops, thus showing that the type of soil is of as much importance
as the amount of rainfall.

Most of the steep valley sides are bare, but in some places they
support thin stands of pines and cedars. The more gradual slopes grow
bunch grass, prairie grass, blue stem and sagebrush and are given over
almost exclusively to grazing. The alluvial and other smooth lands
along the valleys grow native hay. Much of the bottom and bench
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lands, especially along the North Platte river, are farmed under irriga-
tion. These irrigated sections, with their settlements and towns, are a
distinct contrast to the retarded development of other sections of thisg
region.

CLIMATE

The earliest climatological records of the state were those kept
at the various army posts, the earliest being those at Fort Kearney,
which were begun in 1849. Records were kept by settlers at Omaha in
1857, at Bellevue in 1858, and at Nebraska City in 1859. It was not until
1878, however, that an organized attempt was made to study the cli-
mate of the state, at which time Professor Gilbert E. Bailey, of the State
University, organized the observers into what he called a volunteer
weather service ‘“for the purpose of collecting facts and securing an ae-
curate and complete history of the weather of Nebraska.” The organi-
zation thus formed has existed much the same to the present time, and
for more than thirty years a monthly report of the weather has been
issued without a single omission. Sufficient data has been collected to
show the error in the belief of the early settlers that the climate was
rapidly changing. Observations extending over half a century show no
evidence of a change in climate. The variations observed in the half cen-
tury would have occurred the same in all probability had the land been
uninhabited, and are similar to those occurring elsewhere. The climate
of the state is determined by its position on the continent, independent
of anything within its borders except altitude.*

TEMPERATURE

The highest mean annual temperature—52°—occurs in the south-
eastern portion of the state. There is a decrease westward to 50° in
Dundy county at an elevation of 3.250 feet; that for the most southern
tier of counties being about 51°, There also is a decrease to the north
at the rate of about 1 degree for each 38 miles, so that the mean an-
nual temperature along most of the northern boundary is about 46°. It
falls below 45° in the extreme northwest. The lower temperatures in
the western and northern parts of the state are due in part to the
higher elevations. January is the coldest month, with a mean tempera-
ture of 25° in the southeast, and 20° or a little less in the northwestern
part. February is almost as cold, averaging about 3 degrees warmer,
while December is next, with an average of about 2 degrees higher
than February. While the coldest weather of the year may occur in
any one of these months, it is most likely to occur during the last half
of January. Temperatures of 10° and 20° below zero, and on rare oc-
casions 30° below, occur on the coldest days. In the elevated portion
of the northwestern part of the state as low as 47° below zero has
been recorded. The temperature rises during March, April, May and

*Newspaper articles and data from G, A. Loveland, director of Nebraska
section, U, 8, Weather Bureau,
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June at the rate of about 10 degrees each month., July is the warmest
month, with a range in mean temperature from 78° in the southeast
to 72° in the northwest. The hottest days in summer most frequently
occur during the last half of July, but the hottest period of the year
sometimes comes in August and September. The temperature com-
monly reaches 100° on the hottest day of the season, while in the ex-
treme heat of 1913, temperatures of 106° to 112° were recorded in
several places. The high temperatures seldom last more than a few
hours in the middle of the day. Usually there is a wind blowing and
the air is quite dry, making the high temperature less oppressive than
the figures would seem to indicate. In the evening there is always a
drop in temperature, so that even in the hottest weather the nights
usually are comfortably cool.

The last killing frost in the spring generally occurs in the south-
eastern part of the state during the last ten days of April. In the
greater part of the agricultural section of the state the last killing frost
occurs about May 1, while in the northwest, the more elevated section,
the season is about two weeks later. The first killing frost in the fall
occurs in the northwestern portion of the state generally during the
last week of September and five to ten days later in the South Platte
valley district. The average number of days without killing frost dur-
ing the growing season is 156 to 165 in the southeastern portion of the
state; 145 to 155 in the northeastern, central and southwestern portions;
and 130 to 135 in the northwestern portion.

RAINFALL*

Probably to the average person more interest centers around the
question of rainfall than all other climatic factors combined. A larger
proportion of each inch of rainfall is absorbed by a cultivated soil than
by prairie sod. This fact accounts for the tales of early settlers who
relate how the draws ran bank full after each heavy shower. Thus,
the same rainfall furnishes more moisture available for vegetation now
than before cultivation. This has induced a firm belief in the minds of
many that somehow in spite of the rain gauges and statistics, the rain-
fall is increasing. The precipitation of Nebraska is chiefly in the form
of rain. The snowfall for a year averages about 25 inches, equal to
about 21 inches of water, or about one-tenth of the annual precipita-
tion. The moisture precipitated over Nebraska comes largely from the
Gulf of Mexico and is brought by the prevailing southerly and south-
easterly winds of spring and summer. The total annual precipitation
slightly exceeds 32 inches in the southeastern part of the state. It de-
creases northward to 28 inches in Dixon county near the northeast
corner, and westward at a rate of approximately 1 inch for each 25
miles to about the 100th meridian; thence westward the decrease is

*Notes and data by G. A, Loveland, director of Nebraska section, and H. P.
Harden, local observer, North Platte, U, S. Weather Bureau,
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about one inch for each 30 miles, so that in Kimball, Banner and Scotts
Bluff counties the rainfall is but little more than 15 inches. It is a trifle
more in the extreme northwest, where it seems to be influenced by the
Black Hills.

Very little rain or snow falls during the winter months, the average
being less than 1 inch of water per month from November to February
inclusive. ‘A slight increase is manifested in March, but the spring rains
begin in April when 2 to 2% inches is the normal for the western por-
tion of the state. May, June and July are the months of greatest rain-
fall. The normal rainfall for the entire state in May is 3.69 inches;
June, 3.89 inches, and July, 3.59 inches, making the total for the three
months 11.17 inches, or 46 per cent of the annual precipitation. Ex-
pressed in a more detailed form, the normal rainfall for the southeastern
portion of the state in May is 4.85 inches; June, 4.61 inches, and July,
5.25 inches, a total of 14.71 inches, or 43 per cent of the annual precipi-
tation for that section. In the northeastern portion the normal rainfall
in May is 4.24 inches; June, 4.42 inches, and July, 3.35 inches, a total of
12,01 inches, or 42 per cent of the annual precipitation in that section.
The normal rainfall in Dundy county in May is 2.40 inches; June, 2.97
inches, and July, 2.98 inches, or a total of 8.30 inches, which is 50 per
cent of the annual precipitation. In the northwestern portion of the
state the normal for the year increases slightly, but the normals for
June, July and August show a slight decrease, being 2.69 inches in May;
2.91 inches in June, and 2.04 inches in July, a total of 7.61 inches, which
is 46 per cent of the annual precipitation.

June is the month of heaviest rainfall, and in the average month
rain falls at any one place on 8 or 9 of the 30 days. In the past 40
years of observations at North Platte 21 Junes have had periods of five
or more days without rain; ten had periods of ten or more consecutive
days without .01 inch or more of rain; ten had periods of fifteen or more
consecutive days without sufficient moisture to benefit vegetation, and on
three occasions drouthic conditions extended throughout the entire month.

While the average monthly rainfall for May and July is nearly the
same as for June, there is a greater liability to variation from the normal.
In May this variation is less likely to be important as the temperature is
lower than in July, and also the rainfall is less likely to occur in heavy
thunderstorms with the accompanying large percentage of run-off. Rain
falls in May on the average on about the same number of days as in June,
yet drouth periods are more likely to appear in May than in June. In
the observations for forty years at North Platte, 27 Mays have had per-
iods of five or more consecutive days without rain; 11 have had periods
of ten or more consecutive days without .01 inch of rain; 15 have had
- periods of fifteen or more consecutive days without sufficient rainfall to
benefit vegetation; and drouthic conditions existed throughout the entire
month on seven occasions.
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In July the showers are slightly farther apart than in June, but with
& greater rainfall in each shower. In the average July, rain falls at any
one place on seven or eight of the thirty-one days. In 40 years at
North Platte, 26 Julys have had periods of five or more consecutive days
without rain; 11 have had periods of ten or more consecutive days with-
out .01 inch or more of rain; 9 have had periods of fifteen or more con-
secutive days without sufficient rainfall to benefit vegetation; and drouthic
conditions have extended throughout the entire month on five oceasions.

The decrease in rainfall after July is rapid in the western portion
of the state. The normal rainfall for August is only about three-fourths
that of July, and the September normal is only about 65 per cent of that
of August. Not only are the showers in August farther apart than
in June and July but the amount of rainfall in the average shower is
less. Heavy rains are less likely to occur in August than in June or July
and drouth periods are more common.

During the summer months a very large proportion of the rainfall
in Nebraska occurs in thunder showers. A shower usually lasts but
a short time but frequently there is a heavy rainfall. A slight or mod-
erately heavy all-day rain rarely occurs. During September, light rains
lasting 12 to 24 hours, accompanied by little or no lightning, become
more common. Rain falls on the average four or five days during the
month. In fact, two-thirds of the September rainfall usually occurs in
one wet period, lasting from two te four days, In October the dry sea-
son is rapidly approaching. Rain falls at any one place on an average
of four of the thirty-one days. Drouth periods are frequent and in-
cluding parts of the adjoining months periods of 20 to 60 days have oc-
curred without sufficient rainfall to benefit vegetation.

HUMIDITY*
The average relative humidity for the state is near 70 per cent. In
the western portion of the state it frequently falls below 10 per cent
during the afternoon of the spring and summer months,

WINDS*

The prevailing direction of the wind is from the northwest unless
influenced by local conditions. The wind blows from the south and
southwest the greater portion of the time during the warm months of
June, July and August, and with more or less frequency during the rest
of the year, but from the middle of September to the middle of May
the preponderance of wind is from the northwest. The normal mean
velocity of the wind for the state is 10 miles per hour. Storm ve-

*{1. 8. Dept. Agr.. Weather Rur. Summary of the Climatological Data for
United Btates by Districts, sects, 35, 36, and 37.
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locities of 80 to 50 miles are frequently recorded. Velocities of 70 to
80 miles per hour have occurred at rare intervals, but for short periods
of time, and in the eastern portion of the state usually are accompanied
by severe thunder storms.

WATER RESOURCES

The rainfall in the eastern half of the state is usually sufficient to
produce crops and irrigation is not practiced, but in the western third
or possibly half of the state, farming without irrigation is a hazard.
ous undertaking. Generally the direct flow, during the spring and early
summer months, of the streams located in the western part of the state
-greatly exceeds the demand for irrigation, but in the latter summer
months it rapidly diminishes and is inadequate for the acreage now
under irrigation canals. These streams are subject to periodic floods
during the early spring months, due to the melting snows and heavy
spring rains and, if these floods could be stored in reservoirs, lands
that are now lying practically idle could be reclaimed and made pro-
ductive.

The general course of all the drainage within the borders of the
state is in an easterly direction. The physical features of the state
are such that the streams have eroded valleys into the high plains that
formerly traversed the western portion of the state, leaving high di-
vides between the adjacent drainage basins, The three principal drain-
age basins are those of the Niobrara, the Platte and the Republican
rivers, located in the northern, central and southern portions of the
state respectively. The largest of these is the Platte river and its
branches, the chief of which are the North Platte, the South Platte,
Loup and Elkkhorn rivers. There are few minor areas drained by the
following streams: Hat creek, in the extreme northwest corner of the
state; White river, draining an area lying between Hat creek and the
Niobrara river; and the Big Blue, Little Blue and Nemaha rivers, drain-
ings areas in the southeastern portion of the state. There also are
many small ereeks in the eastern and northeastern parts of the state that
flow directly into the Missouri river.

STREAM MEASUREMENTS. Gauging stations have been main-
tained upon many of the streams by the office of the state engineer
which, to a great extent, has worked in conjunction with the U, 8.
Geological Survey.* With very few exceptions these gauging stations
have not been operated during the winter months and the records do
not show the entire flow of the stream. Approximately 2,000,000
acre-feet of water flows from the semi-arid portions of the. state each
year as follows:

*Reports of state engineer. and U. 8. Geol, Survey Water-Supply Papers 27,
37, 49, 66, 75. 84. 99, 130, 131, 172, 208, 246, 266. 286, and 3006.
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Acre-feet
Hat Creek 50,000
White River..... . 100,000
Niobrara River 500,000
Platte River, less 1,070,000 acre-feet stored in Path-
finder dam.... 930,000
Republican River..........eeenn.. 400,000
1,980,000

Since the state laws allow 3 acre-feet per acre, over 600,000 acres
could be irrigated with the above water supply, provided it could be
stored and put upon the lands.

NORTH PLATTE RIVER. Numerous small streams having their
sources in the high mountain ranges that surround North Park, located
in the north-central portion of Colorado, and flowing toward the center
of the park, which lies 4,000 to 5,000 feet below the bordering ranges,
form the headwaters of the North Platte river. The river flows north-
ward into Wyoming, but near Casper on the north side of the Casper
range, turns to the east and southeast, crossing the Nebraska-Wyom-
ing state line 70 miles south of the northwest corner of Nebraska, and
maintains a southeasterly direction to its junction with the South Platte
river a few miles east of the town of North Platte, The river crosses
the Colorado-Wyoming line at an elevation of about 8,000 feet, the
Wyoming-Nebraska line at an elevation of 4,040 feet, and at its junction
with the South Platte river is 2,760 feet above sea level. It has a length
of about 650 miles and a total drainage area of 28,800 square miles, of
which 1,800 square miles are in Colorado, 20,000 square miles in Wyom-
ing, and nearly 7,000 square miles in Nebraska. The principal tribu-
taries in Wyoming are the Medicine Bow, Sweetwater and Laramie
rivers, which, together with the smaller tributaries, drain practically
all of the southeast quarter of that state. .

From just north of Guernsey, Wyo., the river flows through a valley
which has been eroded out of the high plain. This valley gradually
widens toward the east, attaining a width of 10 tc 15 miles in Nebraska.
The stream bed is broad and shallow, and lies about 700 feet below the
bordering divides. The stream is bordered by benches or tables which
usually rise abruptly from one to the other. The higher benches are
marked by cliffs and buttes of various forms and heights. Numerous
small tributaries have cut similar valleys from the divides through the
benches to the river bed. The principal tributaries within Nebraska are
the Pumpkinseed, White Trail, Blue and Birdwood creeks. The soil of the
valley is an alluvial deposit with some outcroppings of Brule clay, and
is usually termed a sandy loam.

The precipitation along the river ranges from 20 inches and over in
the high mountains, to about 11 inches in the lower mountains, and from
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15 inches at the Nebraska-Wyoming line to nearly 19 incheés at North
Platte. The melting snows in the mountains cause periodic floods, which
reach their maximum stage during the latter part of May, or in June.
At such times the discharge of the river often exceeds 20,000 second-
feet and has reached a maximum of 29,600 second-feet. The flow di-
minishes rapidly during the latter portion of the summer months and
the discharge is less than 100 second-feet during the months of August
and September.

Irrigation is practiced quite extensively along the North Platte
river. During the spring and early summer months the water supply is
adequate, but during the later growing months the demands for irriga-
tion far exceed the natural flow of the river. There are excellent reser-
voir sites to be found along the upper course of the river and the U. S.
Reclamation Service has developed the most notable one, the Path-
finder reservoir, by building a dam 218 feet high which stores 1,070,000
acre-feet of water for use upon the North Platte project.

The office of state engineer has maintained numerous gauging sta-
tions along the river, the records of which are to be found in the hy-
drographic report of the state engineer for 1914.

PUMPKINSEED CREEK. This tributary of-the North Platte
drains a valley between the Wild Cat range and the Cheyenne plains.
The valley is 50 miles long, about 12 miles wide at the upper end, and
gradually narrows to a width of about 4 miles. The bed of the creek
lies 200 to 400 feet below the crest of the Wild Cat range and 300 to
500 feet below the crest of the divide on the south.

The creek rises in the northwestern portion of Banner county from
springs and seeps on the south face of the Wild Cat range and flows
eastwardly along the base of the range for a distance of 40 miles, where
it turns abruptly to the north for a few miles and empties into the North
Platte river several miles east of the town of Bridgeport.

There are many small tributaries from the south, but these supply
water only during the rainy portions of the spring months, During the
low stages of the flow the water sinks into the sand and gravel of the
stream beds. The principal tributaries are the Lawrence Fork and
Greenwood creeks. The tributaries from the north are all short, and
although some small springs are to be found at the heads of the canyons,
no water flows down the eanyon except during flood periods,

The creek and its tributaries are subject to early spring floods, due
to the melting'snows, and dams built for diverting water for irrigation
are often washed out. The annual rainfall within this drainage area
ranges between 15 and 16 inches.

Considerable irrigation is practiced along the course of the stream
and during the growing season there is a scarcity of water. A few
guagings have been made on the creek. The highest discharge, 30 sec-
ond-feet, was recorded during the month of June, 1907. The early
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spring floods exceed this discharge but no guagings have been made at
flood stage. With the few gaugings on record it would be useless to at-
tempt to estimate either the discharge of the stream or the run-off from
the valley. If the spring floods could be stored, quite an additional area
could be brought under irrigation.

BLUE CREEK. There are many who advocate the theory that the
true seource of Blue creek is Snake creek, which rises in the sand hills in
the southeastern portion of Sioux county and flows in a southeasterly
direction through a shallow valley on the table land north of the North
Platte river and which, upon entering the sand-hill region, in the south-
eastern portion of Box Butte county, disappears. They base their belief
upon the fact that successive valleys and lakes are encountered between
the place where Snake creek disappears and Beaver lake which is the
source of Blue creek. From Beaver lake the creek flows in a southeast-
erly direction for a distance of about 35 miles and empties into the
North Platte river west of the town of Lewellen.

The annual rainfall in this section is about 17 inches. The rainfall
from the precipitation that falls in the sand-hill region, which acts as a
storage reservoir, reappears in the form of springs. The creek is spring-
fed and has a very steady flow throughout the entire year. Guag-
ings made from time to time show the average flow to be approximately
90 second-feet. The highest discharge recorded was measured in March,
1897, when the flow was 115 second-feet. Considerable irrigation is prac-
ticed in the lower end of the valley and some water is diverted and used
on the land lying contiguous to the North Platte River.

There are several reservoir sites on this creek which can be devel-
oped at a reasonable cost. The construction of one or more of these would
insure water for irrigation purposes during the latter part of the sea-
son when all of the direct flow of the creek is needed to supply canals
along the North Platte river having earlier priorities and would make
possible the bringing of a larger area under irrigation.

WHITE TAIL CREEK. White Tail Creek has its source in the
northern part of Keith county from springs in the sand-hill region north
of the North Platte river and flows in a southeasterly direction for 10 or
12 miles, and empties into the North Platte river a short distance west of
Keystone. The annual rainfall in this vicinity is about 18 inches.

The flow of the creek is supplied from springs and is quite uniform
throughout the year. Some gaugings of this creek have been made. The
highest discharge measured was during the month of May, 1902, when
the flow was 36 second-feet. Measurements during the months of August
and September, 1910, showed a flow of 23 second-feet. The flow is di-
verted and used in irrigating lands that lie contiguous to the North Platte
river,

BIRDWOOD CREEK. Birdwood creek rises in the southern portion
of McPherson county, from springs located in the sand-hill region, flows
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in a southerly direction for about 28 or 30 miles, and unites with the
North Platte river northwest of Hershey. The annual rainfall in this
section is a little over 18 inches.

The creek is fed by springs and iz noted for its constant flow. It is the
most important tributary of the North Platte river in Nebraska. Some
guagings have been made at various times. The highest discharge, 183
gsecond-feet, was recorded in August, 1901, and the lowest discharge, 123
second-feet, recorded in May, 1898. The office of the state engineer has
maintained a guaging station upon the creek during the past year. The
flow of the stream is diverted and used in irrigating the bench lands
bordering the North Platte river.

SOUTH PLATTE RIVER. The headwaters of the South Platte
‘river drain the high mountain peaks surrounding South Park, a basin
near the center of the State of Colorado, and the eastern slope of the
mountains forming the Continental Divide. These mountains vary in
altitude from 9,000 to 14,000 feet.

The general course of the stream is eastward to Lake George, thence
northward through a deep canyon in the Frontal range known as Platte
canyon, for a distance of 30 or 40 miles. It enters the plains about 20
miles southwest of Denver, flows northward through Denver, to its
junction with the Cache la Poudre river near Greeley, and thence east-
ward across the Colorado-Nebraska state line at a point 8 miles west
of the northeast corner of Colorado and on until it unites with the North
Platte river east of the town of North Platte.

The tributaries of the South Platte river may be divided into two
classes: Those having their sources in the mountains where the drainage
area is rough and precipitous and covered with forests; and those having
their sources in and draining the Great Plains east of the mountains. The
latter are more or less intermittent in their flow. .

The precipitation along the course is 25 inches, falling mostly in
the form of snow, along the Continental Divide; 14 inches at Denver
where the river emerges upon the plains; 16 inches at Julesburg, Colo.,
just before the river enters Nebraska; and 19 inches at North Platte,
Nebr., where the river joins the North Platte river.

The flow of the tributaries rising in the mountains is perennial, but
because of diversions little, if any, water reaches the South Platte
river except in times of flood. The tributaries having their sources in
the plains furnish water only during times of heavy precipitation. This
results in floods during the months of May and June, the volume of
which depends upon the seasons.

The drainage area above Julesburg, Colo., is 20,600 square miles.
The flow at that point varies from nothing up to 12,000 second-feet.

The South Platte valley within Nebraska is about 80 miles long and
averages several miles in width. The river bed lies over 100 feet below
the bordering uplands. The river skirts the base of the hills on the
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north, which rise much more abruptly than those on the south. The bed
is wide and sandy and contains numerous islands, forming many chan-
nels all of which flow during flood stages. During the low stages the
water flows in a few channels, changing channels from time to time on
account of the shifting sand.

At one time considerable irrigation was practiced in Nebraska along
this valley, but the area has diminished considerably due to the short-
age of water. The State of Colorado refuses to recognize the priorities
in Nebraska and subsequent water rights in Colorado now divert prac-
tically all of the flow of this river. With the exception of flood periods
the river bed at North Platte is practically dry for the entire year.

The U. 8. Geological Survey maintained a guaging station at Or-
chard, Colo., from 1898 to 1900. In 1901 this station was discontinued
and a new station located at Kersey Colo. There is only one break in the
records, during the year 1904, when the Kersey station was not main-
tained. The station was established at Julesburg, Colo., in 1302. The
records for the flow of the river for these stations can be found in U, S,
Geological Survey Papers.* ‘

LODGE POLE CREEK. This creek has its source in the Laramie
mountains in Wyoming, approximately 756 miles west of the Nebraska-
Wyoming state line, and flows in an easterly direction entering Ne-
braska 13 miles north of the Colorado line. The stream winds its way -
through Nebraska for a distance of 90 miles and then enters Colorado
19 miles west of the northeast corner of that state, and unites with the
South Platte river 6 miles south of the state line.

~ Within the state of Nebraska the creek is located on the divide be-

tween the North Platte and the South Platte rivers and is a narrow,
winding stream, not over 20 feet wide at its widest point, that has cut
its way into the high plains to a depth of approximately 300 feet. The
valley is 1 to 3 miles wide and contains two benches. The lower bench
produces wild grass. The upper bench, containing the greater area, has
a gradual rise back from the creek and then an abrupt rise to the table
lands.

The creek disappears and then reappears three times along its
course. Eighteen miles west of the Nebraska-Wyoming line the flow
disappears in the sand and the bed remains dry for a distance of 15 miles,
About 30 miles east of the state line it disappears a second time and the
bed remains dry for a distance of 10 miles, and about 24 miles farther
east it disappears again for a distance of 5 miles. At the points where
the flow disappears, the creek bed widens out, is very sandy and gravelly,

. and is covered with vegetation. Only during flood times is water known
to flow through these dry sections of the stream.

*0, 8. Geol, Survey Papers 27, 37, 49, 75, 84, 99, 131, 172, 208, 246, 266, 286,
and
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Lodge Pole creek drains a long, narrow valley having a total drain-
age area of 2,200 square miles, of which 850 square miles are in Wyom-
ing, and 1,350 square miles in Nebraska. The water supply is derived
almost entirely from springs, as the only tributaries, with the exception
of a few spring-fed ones less than one mile in length, are dry draws.

The creek enters the state at an elevation of 5,000 feet and crosses
the Nebraska-Colorado line at an elevation of 3,500 feet, and has an av-
erage fall of 17 feet per mile in Nebraska. Numerous gaugings have
been made from time to time. These show the discharge to range be-
tween ! and 48 second-feet. During short flood stages, however, the flow
greatly exceeds these amounts, The creek is noted for its early spring
floods due to melting snows and heavy spring rains.

Irrigation is practised extensively along the valley, and taking into
consideration the size of the creek, more is accomplished in this valley
than from any other stream in the state.

PLATTE RIVER. The Platte river is formed a few miles east of the
town of North Platte by the junction of the North Platte and the South
Platte rivers and winds eastward across the state for a distance of 250
miles, uniting with the Missouri river about 15 miles south of Omaha.

The stream bed, which lies 50 to 400 feet below the crest of the bor-
dering bluffs, is broad, shallow and contains numerous channels that
have been cut between permanent islands. The river flows through a
broad, level valley, which is 15 to 20 miles in width, except east of Ash-
land where 1t is confined between limestone bluffs. The river practically
has no drainage from the south, but a large area in the north-central
and the northeastern portions of the state are drained by its two prin-
cipal tributaries, the Looup and Elkhorn rivers.

The precipitation along the course ranges from 19 inches at North
Platte, to about 30 inches at Ashland, the average precipitation for the
entire valley being about 23 inches, of which over 15 inches fall during
the growing season and about one-half of the remainder is in the form
of snow. The river is subject to periodic floods, caused by melting snows
on the headwaters of the North Platte and South Platte rivers. These
floods reach their maximum in June and July, when a discharge of over
34,000 second-feet has been recorded. During the early nineties con-
siderable irrigation was undertaken along the entire valley. Since that
time the irrigated acreage has diminished until at the present time it
is only a fractional part of what it formerly was. There is no irriagtion
undertaken east of the vicinity of Kearney.

REPUBLICAN RIVER. The Republican river is formed about 6
miles east of the Colorado-Nebraska line by the junction of the North
FFork and the Arickaree or Middle Fork. The North Fork has its source
in springs in the sand-hill region, about 24 miles west of the state line,
and flows ih an easterly direction, entering the state about 414 miles
north of the southwest corner. The Arickaree has its source in the arid

-
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plains of eastern Colorado, about equi-distant from Denver and Colorado
Springs, about 90 miles west of the east line of Colorado, flows in a
northeasterly direction, and drains a very narrow territory. Crossing the
northwestern corner of Kansas, it enters Nebraska 3 miles east of the
southwest corner, and in conjunction with the North Fork, just below
the town of Haigler, forms the Republican river. These tributaries
enter the state at an elevation of approximately 3,300 feet. The river
itself flows in an easterly direction almost parallel with and never
more than 21 miles distant from the south line of the state for a distance
of about 240 miles, then turn to the southeast in the vicinity of Su-
perior and crosses into Kansas at an elevation of approximately 1,500
feet. The average fall across the state is 7% feet per mile.

The river, which is wide and shallow, is principally confined by low,
sandy banks, which, in the western portion of the state, are devoid of
timber. The stream bed lies from 200 to 400 feet below the bordering
uplands and is largely composed by shifting sand. The valley bordering
the stream is approximately 3 miles in width, and the soil is a heavy
alluvial deposit. The rise from the valley to the upiands is rather abrupt.

The river is fed by numerous springs and spring-fed tributaries along
its course. Practically all of the larger tributaires flow from the south,
. as it is not far to the Platte and the South Platte rivers on the north.
The principal tributaries are the South Fork, Frenchman river and
Medicine, Sappa and Prairie Dog creeks. .

The South Fork rises in the same vicinity and flows parallel to and
not far from the Middle Fork. it drains a large area in both Colorado
and Kansas, enters Nebraska 26 miles east of the southwest corner, and
flows into the Republican river just east of the town of Benkelman.

The annual rainfall along the course of the Republican river ranges
from about 17 inches at the western line of the state, to 28 inches where
the river crosses the state line into Kansas.

Irrigation is practised in the western portion of the valley. During
the early growing season the flow is adequate to supply the demand for
irrigation, but during the hotter growing months of the summer the
flow diminishes to such an extent that there is always a shortage of
water. If the normal flow during the winter months and the spring
floods could be stored in suitable reservoirs, irrigation could no doubt
be more generally practiced in the western portion of the state and
there would be a possibility of bringing more acres under cultivation.

During the years 1903 to 1906, inclusive, guaging stations were main-
tained upon the Republican river and the South Fork at Benkelman. The
drainage areas above this ppoint are 3,965 square miles for the Repub-
lican river, and 5,910 square miles for the South Fork, making a total
of 9,875 square miles. The records of the above stations are to be
found in the hydrographic report of the state engineer for 1914. These
records show that the flow of the South Fork ranges between 0 and
397 second-feet as a maximum, with a possible normal flow of 55 second-
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feet; that the flow of the Republican river ranges between 0 and 398
second-feet as a maximum with a possible normal flow of 85 second-feet
and that during the summer months the flow of the river becomes very
low, and that at times the bed was dry. Residents along the stream
claim that it is nothing unusual to see the river bed above the mouth
of the Frenchman river dry during the summer months,

FRENCHMAN RIVER. This stream has its source upon the plains
east of Sterling, Colo., but springs in the vicinity of Holyoke, Colo., furn-
ish the first running water. The river flows in a southeasterly direc-
tion crossing the Colorado-Nebraska line about 38 miles north of the
southwest corner of Nebraska, and empties into the Republican river
east of the town of Culbertson.

The valley through which the stream flows varies in width in differ-
ent portions of the course. Just northwest of the town of Palisade it
begins to widen perceptibly and averages several miles in width for the
balance of the distance to the junction with the Republican river valley.

The river is a narrow, winding stream, but as the valley widens out
in the lower course, the bed becomes wide, shallow and sandy. The river
lies about 100 feet below the bordering uplands.

Frenchman river, being fed by springs, has a very steady flow and
this is increased to some extent by the continuous flow from Stinking
Water creek, which flows from the north and is the principal tributary.

The annual rainfall in this valley ranges from 17 inches at the Colo-
rado-Nebraska line, to about 20 inches at the mouth of the river. This
valley is subject to heavy rains, of short duration, the intensity of which
almost border upon that of cloudbursts.

Along the upper courses some irrigation is practiced, but the high-
est irrigation development is to be found in the portion of the valley
lying between Palisade and the mouth of the river. Many gaugings
have been made along the river and the least discharge of record at
Palisade is 50 second-feet in June 1895, while the maximum of record
is 800 second-feet in June 1896. Three hundred and twenty-three see-
ond feet was measured on August 2, 1905, the latter flow being re-
corded four days after the peak of the flood had passed. The normal
flow of the river below the junction with the Stinking Water creek
must be in the neighborhood of 100 second-feet.

NIOBRARA RIVER. Niobrara river rises in eastern Wyoming,
about 30 miles west of the Nebraska-Wyoming line, and flows eastward,
crossing the line 24 miles south of the northwest corner of Nebraska.
This stream enters the state as. a continuously flowing stream, from
which fact it derives its Indian name “Niobrara,” meaning “running
water.” The settlers located upon the headwarters still call it Running
Water.
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'The river enters the state at an elevation of 4,700 feet, flows south-
easterly for a distance of about 20 miles, where it turns to the eastward
and, flowing near the northern boundry line, empties into the Missouri
river in Knox county, near the city of Niobrara, at an approximate ele-
vation of 1,200 feet. The upper course of the river has a fall of 13 feet
to the mile, while that of the lower course is very much less, the average
fall for the entire distance across the state being about 10 feet per mile.

In the upper course the river flows through a relatively shallow
valley on the summit of the high table lands lying between the Platte
and the White rivers. The bottom of this valley is 400 to 500 feet be-
low the crest of the bordering Pine Ridge, and yet it is 300 feet above
the level of the North Platte river and 500 feet above the valley of the
White river. The valley bordering the river averages about 1% mile
in width and generally has gentle slopes to the uplands,

Throughout the middle course, the stream flows through a deep can-
yon 100 to 300 feet below the bordering table lands. The large sand-
hill area of the north-central portion of the state borders the river on
the south through Sheridan, Cherry, Brown, Rock and Holt counties.
This area acts as a storage reservoir for the rainfall and afterwards
supplies the run-off through springs, thus equalizing and making the
flow very constant. '

i The rainfall along the course of the river ranges from less than
16 inches at the west line of the state to 24 inches where the river
empties into the Missouri river.

As the flow of the river in the upper course is small, the acreage
now under irrigation utilizes the normal flow., There would be a possi-
bility of increasing this acreage through the development of suitable
reservoir sites and the storage of the normal winter flow and the spring
floods. For the records of the flow at different points on the river see
hydrographic report of the state engineer of Nebraska for 1914.

WHITE RIVER. White river hag its source west of Andrews, from
springs which supply a continuous flow throughout the entire year. The
river fiows in an easterly direction along the face of Pine Ridge for a
distance of about 20 miles, then turns to the northeast and crosses the
state line into South Dakota, 61 miles east of the northwest corner of
Nebraska.

The river rises at an approximate elevation of 4,800 feet, and in
the first 20 miles it has a fall of 1,100 feet, but for the remainder of
the distance the fall is very much less and the river crosses the state
line at an approximate elevation of 3,000 feet. To the west of Crawford
the valley begins to widen out and soon merges into a rolling plain at
the foot of Pine Ridge.

Many tributaries, having their sources from springs in the deep
canyons on the north face of Pine Ridge, increase the flow of the river.
The principal ones are White Clay, Ash, Indian, Chadron, Bordeaux and
Beaver creeks. The tributaries from the north and west rise in the

;

i
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rolling country and supply only an intermittent flow as they are usually
dry during the summer months. Soldier, Little Cottonwood and Big
Cottonwood creeks are the principal tributaries from the north and west.

Irrigation is practiced along the river and most of its tributaries,
but the small flow of these streams during the summer is the determin-
ing factor in the number of acres actually brought under irrigation,

This section of the state is subject to periodic floods during the early
spring months that cause considerable damage to dams built for divert-
ing water for irrigation. By the storage of these flood waters a much
larger area could be brought under irrigation. One storage reservoir
in the vicinity of Crawford was partially completed and then abandoned
on account of difficulties encountered. This site courld be utilized by
building a new intake canal on a lower level and the flood waters stored
for use upon lands lying around Crawford. No guaging station has
been maintained on the river, but many guagings have been made. These
show the flow to range from 5 to 400 second-feet, the latter having
been taken at some flood peak.

HAT CREEK. Hat creek has its source from springs in a deep
canyon on the north face of Pine Ridge a short distance east of the
town of Harrison. It flows in a northerly direction for a distance of 20
miles and crosses the Nebraska-South Dakota line 19 miles east of the
northwest corner of Nebraska. There are many tributaries which also
rise from flowing springs in deep canyons on the north face of Pine
Ridge, but the supply of water coming from each is small. The depth
of these canyons diminishes rapidly to the north and the canyons soon
give place to a rolling country.

Hat creek rises at an approximate elevation of 4,700 feet and falls
very rapidly, crossing the state line at an elevation of 3,650 feet. This
creek is usually frozen over during the entire winter. The flow of the
creek and its tributaries is small, but the streams are all subject to
periodic floods, due to melting snows and heavy showers, at which times
large quantities of water flow down the courses. The normal flow dur-
ing the summer months is entirely utilized for irrigation and domestic
purposes, but if the flood waters could be stored and utilized great
benefits could be derived.

LOUP RIVER. The Loup river is formed by the junction of the
Middle Loup and North Loup rivers near the town of St. Paul. The
North Loup, Middle Loup and South Loup rivers have their sources in
springs and lakes located in the sand-hill region of the north-central
portion of the state. The principal tributaries are Beaver Creek and
Cedar, Calamus and Dismal rivers. The soils in the valleys is an alluvial
deposit of loam, sand and gravel, and is very fertile.

The rainfall varies from 14 to 20 inches along the headwaters of the
principal tributaries to about 27 inches at Columbus, near the junetion
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with the Platte river. These streams are subject to a succession of
floods during the spring and early summer months. While these streams
have a good flow, but little water is actually diverted for irrigation.

ELKHORN RIVER. - The Elkhorn river has its source in the
sand-hill region in the north-central portion of the state, and winds
its way through an alluvial plain to the southeast, vniting with the
Platte river a few miles west of Ashland. The rainfall ranges from
24 inches along the headwaters to 30 inches at the mouth. During the
early nineties irrigation enterprises were undertaken on quite an ex-
tensive scale, but no water is now diverted for that purpose.

THE LITTLE BLUE, BIG BLUE AND NEMAHA RIVERS.—These
streams drain the southeastern portion of the state, but as the rainfall
in that section ranges from 28 to over 30 inches, practically no water
is diverted for irrigation.

STORAGE

In the western portion of the state, as has been previously noted,
immense quantities of water pass down the stream at flood stages and
are lost so far as irrigation is concerned. Approximately 2,000,000 acre-
feet capable of irrigating and reclaiming about 600,000 acres thus flow
down the streams and out of the state.

The U. 8. Geological Survey has published topographical maps of
part of the western portion of the state lying along the Platte and North
Platte rivers. A careful study of these maps followed by a field inves-
tigation may result in the location of some available reservoir sites.
Whether reservoir sites can be found along the rivers remains the sub-
ject of special investigation. Some small reservoir sites have been lo-
cated and develcped. The U. S. Reclamation Service has located three
sites northeast of Scotts Bluff and has constructed two reservoirs, the
combined capacity of which is 81,000 acre-feet. The Kimball Irrigation
District has constructed one reservoir on Lodge Pole Creek, with a ca-
pacity of 7,000 acre-feet, and has located and filed upon another site and
intends to build a reservoir having a capacity of 5,000 acre-feet.

In 1896 a company was formed at Crawford and undertook the con-
struction of an irrigation project which included the construction of a
reservoir near the town of Crawford. The intention was to use the
direct flow of the river and draw upon the reservoir only as a secondary
supply. The reservoir, which was practically completed, was located 14
miles from the headgates of the canal on a lower level than the canal,
and drops would have been necessary. This project was abandoned for
various reasons. This reservoir site could be utilized to store the flood
waters of the White river by building a new intake canal several
miles long.
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No systematic search for large reservoir sites has ever been un-
dertaken but the development of small reservoirs would greatly in-
crease the acreage under irrigation.

UNDERGROUND WATERS

Waler available for domestic use can be obtained from wells in
nearly all portions of the state in sufficient quantities to insure a perma-
nent supply. The years 1891 to 1894, inclusive, were exceedingly dry
ones, and the rainfall fell far below the normal. Professor Sweezny
of the State University, made investigations of the water supply from
wells during 1894, when the rainfall for the state was less than 13 inches.
In the extreme eastern counties he found that 33 per cent of the wells
were wholly unaffected, 52 per cent showed a lowering of the water
table without failure of supply, while only 16 per cent had to be abandoned
or dug deeper. In the western four-fifths of the state a still more favor-
able condition was found to exist, and 82 per cent of the wells were wholly
unaffected, 12 per cent only partially, and only 6 per cent failed entireiy.

A good water supply can be obtained in all of the valleys of the
different streams in the western portion of the state at depths ranging
from a few feet to about 40 feet. The depth of the water is fairly uni-
form in each valley, but increases 1apidly upon ascending the table lands,
where it may be found to vary in the same locality.

UNDERFLOW

The underground waters along the Platte, Republican, Niobrara and
White rivers and Lodge Pole, Pumpkin Seed and Hat creeks lies in sand
and gravel strata and have a slow movement down the valley, which
gives rise to the term “underfiow.”

The conditions of the underflow of the South Platte valley were in-
vestigated in July, 1805, by the U. S. Geological Survey.* The water-
bearing strata were found to contain a large per cent of coarse gravels,
and the mean velecity through these strata as determined was over 6
feet in 24 hours. This valley is supposed to have the strongest underflow
to be found within the state. Two attempts have been made to tap this

underflow by surface ditches. The Kimball Underflow Ditch, located on

the south side of that river south of Big Springs, was constructed in a
manner similar to that of a surface water ditch, but when the river bed
was reached an open ditch or water-way, practically one mile in length,
was opened up below the level of the river through one of the channels
on the south side. In order to prevent floods from entering this channel
angd filling in the open ditch, a dam was built across the upper end and
the water diverted into other channels. About 50 acres have been irri-
gated from the water supply derived. Willows have made a rapid growth

TR, deol, Survey, Water Supply Paper 184
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in the ditch, and for the last few years have greatly interfered with the
flow of the water. The Hollingsworth Ditch was built on the south side
of the river at Ogallala by Dr. A. Hellingsworth. The upper one and
three-fourths miles of the ditch was built with a 12-foot base, which lies
helow the level of the river, a maximum depth of 5 feet being attained at
the upper end. Weirs were insialled and the flow measured and found
to be a trifle over 3 second-feet, with which ut one time Dr. Hollingsworth
irrigated between 200 and 400 acres.

There is a good underflow found in the North Platte valley. Many
small tributaries have their sources in the bluffs on the south or the high
table lands on the north, but the flow entirely disappears in the sandy
beds before reaching the river.

The Kearney Water and Electric Powers Company is now trying to
develep some flow from underflow of the Platte river, but while the
undertaking has shown some indications of success it is still in the experi-
mental stage.

The underflow of Lodge Pole creek is demonstrated by the manner
in which at different places the flow disappears in the sandy bed and later
reappears farther down the stream. This is also shown by the fact that
all of the surface flow may be diverted at some point, yet, farther down,
the stream will again be flowing the same as if no water had been
diverted. This increase occurs in a direct ratio to the amount of water
diverted. Owing to the increase in the flow from the underflow and from
seepage & much larger acreage is actually irrigated from this stream
thkan could be accomplished from the normal flow of the creek. .

Pumpkinseed valley is underlaid by a hardpan stratum, which in
turn is overlaid with a stratum of coarse sand and gravel into which the
water sinks during the dry seasons of the year. This is especially true
of the lower two miles of the course of the Lawrence Fork, the prin-
cipal tributary,

The presence of the underflow of the Republican river has been dem-
onstrated in the digging of wells for irrigation. A good water-bearing
stratum cof ccarse gravel approximately 20 fect in depth has been en-
countered.

Springs along the course of the Niobrara river and the sandy nature
of the soil indicate an underflow but no investigations along this line
have been made in this valley. There are numerous springs along all of
the headwaters of White river and Hat creek, but the presence of an un-
derflow in sufficient quantities to warrant development is questionable.

SEEPAGE AND RETURN WATER

Water diverted from a stream has a tendency to percolate through
the soil and seek its way back to the stream bed. The rate at which
seepage takes place depends almost entirely upon the strueture of the
«0il and the slape of the land. This movement of the water is very slow
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and it may take years for the water again to reach the main stream, but
when once accomplished it becomes a source of more or less constant
flow to the waters of the stream.

In the past, some investigations of the loss from seepage in canals
have been made within the state. Some observations were made by the
office of Experiment Stations of the U. S. Department of Agriculture on
the Culbertson canal diverting water from the Frenchman river in 1901.*
These observations, covering 16 miles of the canal, showed that a flow
of 80.62 second-feet at the headgate was reduced to 25.19 second-feet by
the time it reached the lowest point of observation.

The Mirage Canal on Niobrara river was constructed in a loose, sandy
soil, and then abandoned, seepage being one of the causes, the losses
from seepage being such that when 18 second-feet were diverted at the
headgates only 4 second-feet could be delivered at the end of the 14th mile.

The upper end of the Crawford Citizen’s Canal on White river was
built in the side of the bluffs bordering the river, and the loss from
seepage was such that while 18 second-feet were diverted at the head-
gates, no water was ever delivered below the fourteenth mile of the
canal.

The loss from seepage can be so excessive as to destroy the useful-
ness of a canal, yet the two cases mentioned are extremes and if those
same canals could have been operated for a series of years the loss from
secpage might have become less. Sufficient experiments to determine the
exact loss from seepage have not been made, and on account of the
different formations of substrata encountered, each locality presents its
own individual case for investigation. It may be estimated roughly that
in the old canals about 30 per cent of the amount of water to be diverted
at the headgates is lost in conveyance.

In addition to the actual loss of flow encountered, seepage has other
features which prove objectionable. Returning waters from more or less
of a gradient back to the main stream, and whenever low lands are en-
countered seepage water rises to the surface and forms lakes. The return
of seepage water has become a serious factor in the irrigated districts
along the North Platte river,

During the fall of 1912, the U. 8. Reclamation Service made a
series of observations on the seepage from the North Platte project and
found a flow of over 100 second-feet. This had gathered in the natural
draws and was returning to the North Platte river as surface flow.

HISTORY OF IRRIGATION DEVELOPMENT

At the beginning of the Civil War there were less than 25,000 people
residing in the area now included in the State of Nebraska, and most of
the settlement was in the lowlands along the Missouri river. At the
close of the war thousands of men, mustered out of the army, turned

*U. 8. Dept. of Agr., Office Expt. Stas. Bul. 119, p. 303.
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their faces toward the life of adventure and excitement to be found in the
west, and by March 1, 1867, when the state was admitted into the Union,
it had a population of not less than 100,000,

These pioneers encountered numberless hardships peculiar to the
country, such as devastation of crops by grasshoppers and failure by
drouth. As civilization pushed on westward it encountered a decrease in
the rainfall and the growing of crops was a speculation or gamble, as in
many cases it was impossible to harvest more than one crop in two or
three years. Some of the early settlers, formerly residing in irrigated
sections or having heard of what was being accomplished by irrigation,
made investigations and then proceeded to apply irrigation to alleviate the
conditions encountered.

The first irrigation within the borders of the state was undertaken
in the spring of 1866, when John Burke, residing near of Fort McPherson,
located about 22 miles east of the present town of North Platte, built a
ditch about four miles long, which tapped the Platte river on the south
side about 16 miles east of the present site of North Platte. Mr. Burke
irrigated only a small area, raising vegetables and corn which he sold
to the soldiers at the fort and to immigrants on their way westward.
Early settlers ctaim that the soldiers also used this ditech to grow some
vegetables used at the fort.

No further attempt at irrigation was made until 1871, when enter-
prises were undertaken along the South Platte river and Lodge Pole
creek. Josiah B. Parks and Guy C. Barton incorporated an irrigation
company, the first organized within the state, and built a ditch which
tapped the South Platte river on the north side, about three miles west of
the town of North Platte. This ditch was used for a period of years, then
followed a few seasons of heavy rainfall and then a period of nearly ten
years of inactivity in irrigation in this section. A fort was established
on the present site of North Platte and many claim that the soldiers dug
a lateral from the ditch constructed by Parks and Barton and irrigated a
garden patch at the fort. The lines of the ditch and of the laterals can
be traced by the rows of large trees which remain.

During the same year, 1871, General Dudley employed the soldiers
garrisoned at Fort Sidney in building a dam across Lodge Pole creek
and in digging a ditch which was used for irrigation. Each company
was allotted a tract of ground and there was great rivalry to grow the
finest garden. The soldiers had the reputation of taking the first prizes
at the state fairs whenever they made a display. A tract of 10 acres
was irrigated and ehough produce was raised to supply 250 enlisted
men, the officers and their families, and in addition several hundred dol-
lars worth of produce was sold each year in the town. When the fort
was abandoned in 1894, trees two to three feet in diameter were flour-
ishing. :

In the late seventies and early eighties irrigation development be-
gan in other sections of the state. In 1879, the Bay State Cattle Com-
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pany built a ditch to divert water from Pumpkinseed creek to flood wild-
hay lands. The extreme northwestern portion of the state followed next,
the West Hat creek ditch in Sioux county being built in 1880 by B. R.
Brewster. This ditch is still in operation. In 1882, the Phelan Ditch
was built from Rock Creek, a tributary of the Republican river in Dundy
county. In 1883, enterprises were undertaken in the North Platte and
White river valleys. M. Jacobson bailt a small ditch on the headwaters
of the White river and used water for irrigation for many years. Isaac
Dillon, T, J. Foley and others, organized the North Platte Land and Irri-
gation Company and built the North Platte Canal, the first irrigation en-
terprise of any magnitude in the state, during the years 1883 and 1884.
This canal is still in operation and is described in detail on page

The Lakota Ditch, built by B. Richards in 1884, was the first irri-
gation enterprise undertaken in the Niobrara valley. In 1887, the Harlem
and Aberdeen ditches were built in the upper valley of the Frenchman
river, and 1888 Andrew Carson built the Carson Ditch No, 1, which was
the first to divert water from the Republican river.

With very few exceptions, the first attempt at irrigation within any
one valley was undertaken as a private enterprise. As the practice of
irrigation developed and larger and more costly ditches were built, farm-
ers organized into partnerships and mutual companies wherein each
party bore his share of the expense of building the canal. An era of
speculation followed. Many parties rushed in and posted notices of ap-
propriation and in some cases did a little construction work, and then
organized companies to which they sold their rights at exorbitant prices.
This soon led to a period of wild speculation which reached its height
along the North Platte and Platte rivers. If all of the landowners
under some of the canals could have been induced to purchase water
rights the stockholders of these companies could have retired wealthy.
One cattle company having large land holdings made surveys and
started construction work on a few scattered portions of a large canal
and then placed their lands on the market as irrigable lands lecated
under a large irrigation project, but as soon as all of the lands were
disposed of at good prices the company stopped work eon the canal and
withdrew from the field,

In some cases ditches were commenced out of spite or to force other
ditches to certain terms. Such a case was that of a small ditch started
for the purpose of forcing the owners of a larger ditch to terms over
the price of water rights. The small ditch was abandoned as soon as
terms were agreed upon.

A considerable number of canals were built at different places
throughout the state during the latter eighties, but the greater portions
of the irrigation systems were built during dry years from 1891 to 1895,
In fact, appropriations amounting to three times the normal flow of the
North Platte river were filed during these years. This drouth was par-
ticularly disastrous in Nebraska, as there were practically no crops of
any kind harvested during the years 1891-92-94,
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- The years immediately following the period of drouth were years of
copious rainfall, and crops were raised through the greater portion of
the state without irrigation. During this period many farmers refused
to keep up the payments on the thousands of dollars of bonds that had
been expended in the construction of the various enterprises in which
they were directly interested. Many others refused to rent water from
the stock companies that had built canals for the purpose of annually
renting or selling water to the farmer. As a result, many ditches, es-
pecially those located across the center of the state, were allowed to de-
teriorate and in some cases were actually abandoned.

The comparative drouths during the years 1910, 1911 and 1914 have
been instrumental in reviving inierest in irrigation, and there has been
considerable talk of opening up and utilizing some of the old canals that
have .been practically abandoned, thus reviving the water rights before
they had become void through non-use.

An important factor in the irrigation development of the state was
the passing of the Irrigation Distriet Law of 1895, More and more dist-
ricts are being organized under this law each year, and the general ac-
ceptance of this law throughout the irrigated sections of the state will
result in better and settled communities, more intensified farming and
richer and more prosperous localities.



THE FOLLOWING TABLE SHOWS BY STREAMS THE NUMBER, ACREAGE COVERED, MILEAGE, AND COST OF IRRIGA-
TION SYSTEMS CONSTRUCTED AND OF SYSTEMS IN OPERATION IN 1314; AND THE ACREAGE IRRI-

GATED IN 1912

: CANALS MILEAGE COSsT ACREAGE
| | | |
1 H = : ‘ l
P S . | &3 . | -
t = . L =] [} i o
bl 3 L 3 ég S | ?:: H’ E . = ! n-ﬂ E £
T, L gw = - = 1 o% - 3. 0 Eam S e
=22 | EEw T E 8= Sw ca Ze S8 1 SEEw | Lw A
EZ @ E2E| fR °2 e » 8 S22 EEE ' ESEE | &2 Ea
o Zﬁ ! Zc!—l ~a *E'FQ OAH e 9 o5 jsia8)- s} sl eIt | == —
North Platte River. 57 39 [~ T 783.0 649.011 83 § 9773014 421911 368159 87 185800
Pumpkinseed Creek 42 36 86 ‘ 67.21 7.1 8 26839 10881 10361 95 ! 5420
Other Tributaries.... 72 50 kt:] 145.7: 1158 1 79 71666 39950 34805 &7 153961
71 131 Th ‘ 995.9§ 821.9 ‘ 82 9871519 472742 413325 ST 207181
: I i
South Platte Valley_........_ 18 4 22 i 108.0 395 37 97417 33832 204921 61 9200
Lodge I'ole Valley. 990 71 79 } 146.0| 1224 84 300294 | 21060 19855 94 10080
i | : 1 ‘ |
Platte Valleye....ooo.... 27 10 37 | 233.6 103.0 44 37188% 224177 153036 68 9700
Republican River 40 9 22 164.1. 620 3R 175998 41640 23140 56 8625
Frenchman River. . 25 14 56 | 108.0 .0 73 206446 24986 19056 76 12596
Otber Tributaries........... 28 8 29 . 46.8, 161 34 35405 ' 10651 4716 44 125
i | | i
A JE— _— - ! —
23 31 33 ! 3189 ‘ 157.1, 49 415849 TI277 46912 . 61 22346
Niobrara River.. ) 3t 80 ’ 130.3‘ 81.8| 63 151798’ 20674 | 13543 66 0846
Tributaries 69 5 8 ‘ 514 20 4 17897 [ 6930 293 4 180
. o e —_—
98 36 37 | 182.2 83.8‘ 46 160695 | 27504 } 13836 &0 ‘ 6826

AOVNIVEA ANV SAVMHDIH ‘NOILVDI¥YI JO @4vod

6¥



THE FOLLOWING TAPLE SHOWS BY STREAMS THE NUMBER, ACREAGE COVERED, MILEAGE, AND COST OF IRRIGA-

TION SYSTEMS CONSTRUCTED AND OF SYSTEMS IN OPERATION IN 1914; AND THE ACREAGE IRKRI-

GATED IN 1912. (Continued)

COST
¢
=3
ke
5
==
(=
Q5
180765
50415 7803 1
—_— e — | —
231180 18126 |
4610 1135
217851 3810
20395 1945
$ 6000 416
300 30
— ]
6300 446 |
158350 32311
3775 230
164123 32761 ,
89850 ' 26900
4060 ° 1520
93010 28420

| CANALS | MILEAGE
: ! | \
I ! ey
s | .3 | .3 i 138
£ 25 | 8% . 5 %
EF= E8w | fem 2Z g2 1T
= ER=S - N < 2= T B
| ~ & w38 | =TF (213 oF | =%
White River... O ) @2 624 259 42
I'ributaries . 05 ! 38 ix) §7.0 46.7; 54
- i —
1B1 | 69 33 149.4 | 26 49
\
Hat Creek... [ 7T 6 86 7.6 7.3 96
Tributaries .. ... 57 28 49 43.3 25.9, 60
64 | 34 53 50.9 342 G5
South Loup River..........’ 4 }, 1 25 29 " 0.0 00
Tributaries . .......coooe. 1 0 00 I 2 0.01 00
5 l 1 20 | 3.1 00 00
Middle Loup River. 1 | 2 18 98.7 40. 4
Tributaries ... ‘ 3 o LU 8.0 00, ©
i R
R 1 | 1087 20 4
North Loup River.. ¢ 0 00 68.0 00: 00
Tributaries .. ... 5 1 20 12.1] 30 2
;oo 1 9 80.1) 30 4
. . ' ' -

ACREAGE

= T
o T
PR
=g =2
5270 52 ! 2538
6121 78 2935
i
11391 63 | 5473
1125 99 305
2800 76 | 1497
w15 81 | 1802
300 72 00
00 00 00
|
—_—— -
300 o7 | 00
761 2 150
00 00 ‘ 00
761 2 150
I
0 00 00
600 40 250
600 2 250

0¢g

YHENIONA HLVIS J0 Ly0oddy




THE TFOLLOWING TABLLE SHOWS BY STREAMS THE NUMBER, ACREAGE COVERED, MILEAGE, AND COST OF IRERIGA-
TION SYSTEMS CONSTRUCTED AND OF SYSTEMS IN OPERATION IN 1914; AND THE ACREAGE TRRI-
GATED IN 1912, (Continued)

\ CANALS ; MILEAGE COST ACREAGE
— T - '**T — = R e e
. :
szl |
=] - o = o 3] =1 - =
5 |5% | E% R B - . LJEOE | E,
=, o= O & — |5 (S = = =8 0 g
85 82z ¥  E§ | £ lsE| E: |23E | £fizisz i7
@ R ]
| 7A@ |z908 &0 | =@ | ©O8 a8l OF Efm | pdog | us| A&
! : ‘ ! ;
Loup River.... 1 0 w 11.0 0.0] 00 50000 : 00
Tributaries 5 | 1 20 13.4 06 | 4 52300 450 120 37 00
6 1 17 24.4 06 2 102300 4501 120 37 00
Total for Loup j ‘ | ' ‘
Drainage Basiti........ 36 5 14 214.3 76 3 366635 62077 1781 3 400
| : | |
I i |
Elkhorn River. ... ... [ ‘ (1] 00 15.1 0.0 00 20750 9260 o 00 | 00
Totals for State.......... 74 : 391 . 53 24143 14411 60§ 11871623, 051000 684642 T3 273018

HOVNIVEIA ANV SAVMHDIH ‘NOILVODIYYI 40 a¥voed

1¢



52 REPORT OF STATE ENGINEER

Fifty-three per cent of all of the canals built within the state and
60 per cent of the total mileage constructed were in operation during
1914. There were over 684,000 acres lying below the 1,441.1 miles of
canals in operation, but only approximately b0 per cent of this acreage
was irrigated during 1914, The causes for this condition vary on differ-
ent streams, and in some cases even in different sections of the same
stream. Thus along the upper portions of the North Platte river, 87
per cent of the canals built and 99.2 per cent of the mileage constructed
were in operation during 1914; 230,257 acres could have been irrigated
from the canals and mileage in operation, yet only approximately 50
per cent of that acreage was irrigated. This condition was due to several
causes: The normal flow of the river is not sufficient to supply the entire
acreage under canals; some canals cover lands for which water rights
have not been granted, and while the ldnds lie below the canals water
can not be used upon them; and some of the bottom land which was
formerly irrigated is now either subirrigated and no water is applied or
has become seeped and drainage is necessary to make it productive. In
the middle section of the North Platte river where most of the unused
ditchs are located, the non-use is due chiefly to the construction of ca-
nals for an acreage larger than could be supplied by the normal flow
of the river and to the subirrigating of lands. .

Lodge Pole creek is the most completely utilized stream within the
state, yet the percentages, while high, show that acreage under canals
can not be supplied by the normal flow of the creek.

The Frenchman river is in a class by itself, as while only a small
percentage of the canals built were in operation, a high percentage of
the acreage lying under the canals in operation was irrigated, This is
explained by the fact that the small canals covering small areas were
not operated while the few canals that were in operation covered large
areas, the greater portion of which were irrigated.

The canals along the South Platte river were constructed at a period
when there was a sufficient flow in the river to supply them. Later di-
versions were made in Colorado and the part of the river in Nebraska
is dry for the greater portion of the year. There is little, if any, pros-
pect of increasing the irrigated area under these canals.

The conditions along the Republican, Niobrara and White rivers and
Hat creek may be attributed to the construction of too many canals for
the normal flow of the streams, and it is very doubtful if the acreage
irrigated during 1912 could be increased to any appreciable extent dur-
ing the normal year.

The abandonment to so great an extent of the canals along the Platte
and Loup rivers is due to the fact that these streams are located within
that portion of the state where fair crops can be raised without irrigation.
It has been demonstrated, however, that the practice of irrigation prac-
tically doubles the yield in this region. ‘
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Irrigation along the Elkhorn river was practiced only for a few
years during the great drouth of the early nineties, and was then com-
pletely abandoned. )

The year 1914 was unfavorable for the irrigated sections of the state.
Practically no rain fell after the middle of May, and thus, together with
a shortage of the flow in the streams, reduced the acreage actually irri-
gated. It is doubtful whether the normal flow of the various streams
during a normal year would be sufficient to supply enough water for any
perceptible increase in the acreage irrigated.

IRRIGATION DEVELOPMENT

The development of irrigation has brought out much ingenuity, and
many schemes and plans for obtaining and using water have been tried.
The most noteworthy of these, mentioned in the order of their prom-
inence, are: Gravity canals, pumping plants, windmill irrigation, under-
flow ditches and sub-irrigation systems.

GRAVITY DITCHES. In the early days, before irrigation was
thought of, the most of the streams had some normal flow throughout
the entire year. When artificial methods of applying water to the soil
were attempted the cheapest manner was followed. A ditch with a lighter
grade than that of the stream was built from the land up the valley and
the water was diverted and carried to the land. Generally, at first,
only lands bordering the banks of the stream were irrigated, but as
irrigation development advanced, lands lying farther from the stream
were brought under irrigation either by extension of existing ditches or
by building larger, longer and more costly ditches.

PUMPING PLANTS. Pumping water for irrigation with large
pumps was attempted as early as 1891, at which time a canal was built
and a pumping plant installed on the North Platte river near Gering,
and quite a large acreage irrigated. The price of coal and the expense
of hauling it, and the other expenses of operating a steam plant ran the

cost of operation, as compared with that of gravity ditches in that vi- .

cinity, so high as to be almost prohibitive. At the end of the first sea-
son the pumping plant was abandoned and the canal extended up the
valley and changed to a gravity ditch.

The development of the gasoline and fuel-oil engines during the
past decade has revolutionized the pumping industry. The cost of gaso-
line, coal oil or crude oil is comparatively low, and in addition, much
labor needed for a steam plant can be dispensed with in the operation
of one of these plants. The water supply is now the determining factor
in the location of these plants, and many plants pumping either direct
from running streams or from wells are now being installed where a de-
cade ago a pumping plant would have been impracticable. Most of the
plants are to be found in localities where the surface flow of the
streams can not be depended upon to supply gravity ditches, A large
acreage is now under irrigation from pumping plants, and it is im-
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possible to foretell the development that will be attained in the future
through the use of such plants.

WINDMILL IRRIGATION., The dry years of 1890-94 forced the
farmers to resort to almost any means in order to raise crops upon which
to live. Windmills were used to pump water for small plots of ground,
and immediately following this period windmill irrigation reached its
height. Windmills of all kinds and descriptions, both patented and home-
made, were used in all portions of the state and a great many smalt
tracts of land were brought under irrigation. The U. S. Geological Survey
made an investigation of the development of windmill irrigation in Ne-
braska, and Prof. E. H. Barbour, of the State University, prepared a
bulletin which was published in 1899.*

The practice of windmill irrigation has retrograded during the last
decade and there are comparatively few windmills used for irrigation
purposes at the present time.

UNDERFLOW DITCHES. Many theories have been advanced for
tapping the underflow of the various streams. Two open ditches have
been built in ‘the South Platte valley and while the underflow developed
was not as great as anticipated, some good results were obtained. The
Hollingsworth Ditch, costing about $3,000, furnished enough water to irri-
gate between 300 and 400 acres during a season. The Kimball Underflow
Ditch has not proven as successful an undertaking, but when the diteh
was kept in order it furnished enough water for about 50 acres during
an Irrigating season.

SUB-IRRIGATION. Sub-irrigation by the use of pipe lines placed
below the surface of the ground is still in its infancy. Such systems
cannot be installed and profitably operated unless the conditions are
favorable, consequently before a system is installed, careful investigation
should be made to determine whether the soil and subsoil are adapted
to it. The irrigator also must decide what type and kinds of erops are to
be grown. The water in a system designed for deep-rooted crops is
applied too far below the surface for shallow-rooted crops, and if deep-
rooted crops are grown when the system has been designed for shallow-
rooted crops there is danger of the roots damaging the system. The
first cost of installing a system ranges from $100 to $200 per acre.

Several sub-irrigation plants have been installed in different localities
in the state. An experimental plant was installed several years ago by
a company at Alliance and operated during one season. The water was
pumped from a well by a windmill and stored in a tank which had a ca-
pacity of about ten barrels. The tank was connected to the mains and
the water supply regulated by valves at the tank and at various places
in the field. The results of the experiment could not be obtained for
this report as the plant has been entirely abandoned. Statements have

*T. S. Geol. SBurvey Water-Supply Paper 29.
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been made that the failure was due to the water supply in the well be-
ing insufficient, and to the capacity of the tank being too small. The
real cause, however, probably was due to the fact that the local soil
conditions were not adapted to sub-irrigation. A sub-irrigation plant
covering five acres has been installed near Lincoln, but the results ob-
tained have not proven very satisfactory.

DUTY OF WATER

“Duty of water” is a term used by irrigation engineers and irriga-
tors to denote the relation between the quantity of water used and the
acreage irrigated. It is expressed either in acreage per unit of flowing
water, as 70 acres per cubic foot per second, or, in quantity of water per
unit area of land, as 3 acre-feet per acre. .

The laws of Nebraska formerly granted a maximum of 1 second-
foot, continuous flow for every 70 acres, which was equivalent to about
6 acre-feet per acre during the irrigation season. This law was amended
in 19811, so that while a water right is still based upon 1 second-foot
for every 70 acres the amount which can be applied during one calendar
year is limited to 8 acre-feet per acre.

Most of the best irrigators in the state formerly resided in irrigated
districts of some other state and the suggestion and operations of these
persons are followed by the beginner in irrigation without question. In
most irrigated districts throughout the United States the normal flow of
the streams have been over-appropriated several times, and the amount
of water an irrigator is permiited to use is limited except in exceptional
years. After removing to Nebraska where the amount of water that could
be used was not so limited, these same persons advance the theory that the
more water applied the greater will be the yield of crops. This has re-
gulted in water being applied in Nebraske without much regard to what
is the most beneficial or economical amount. But few experiments have
ever been made in the state with a view of showing the farmer what is
the right amount of water to use. With very few exceptions none of the
ditch companies or persens interested in irrigation have ever attempted
to measure the water used, so that comparisons could be made. The best
records are those of the Interstate Canal, operated by the U. S. Reclama-
tion Service. Under that canal the water used by every farmer is meas-
ured at his lateral headgate, but no further attempt has been made to
measure or determine the amount of water used upon the various crops.
During the growing season of 1911, when the rainfall from October 1,
1910, to October 1, 1911, was 10 inches, an average of 4.26 acre-feet per
acre was measured to the acreage irrigated. Thus sufficient water was
applied and fell as rain to cover the lands to a depth of 61 inches. Dur-
ing the growing season of 1912, when the rainfall from October 1, 1911,
to October 1, 1912, was 20 inches, an average of only 2.256 acre-feet was
measured to every acre irrigated, making a depth of 47 inches of rain-
fall and water applied. For the same period of the years 1913-4, 2.49 acre-
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feet were applied, which, together with the rainfall of 15.90 inches, made
a total depth of 45.78 inches during the year.

During the irrigating season of 1914, the Gering Irrigation District
diverted 48,837 acre-feet from the North Platte river. Assuming trans-
mission losses to have been 30 per cent—1 per cent per mile of the main
canal—only 30,686 acre-feet were applied to approximately 12,000 acres
irrigated, or approximately 2.56 acre-feet per acre, or a depth of 30.7
inches. Some of the canals in the vicinity of Kimball rotate in the use
of the flow of the stream. In one of the rotation periods one user used
the entire flow of the creek, 200 acre-feet, upon only 70 or 756 acres.
Early in the spring of 1912, a ditch holding a subsequent right from White
river used the flow of the river for three weeks before the prior rights
along the river demanded the flow of the stream. Parties having lands
under this ditch, when asked how much water had been used, replied that
they had not covered the land more than 1 inch deep, yet enough water
had passed through the headgate to have covered every acre irrigated
during the pericd to a depth of 36 inches,

In addition to injuring a crop, an excessive use of water is very apt
to injure the land. This may occur in several ways, namely: The land
may become seeped or water-logged and the soil become cold and unpro-
ductive; or the white or the black alkali salts in the soii may be dissolved,
brought to the surface, and deposited, thus destroying the fertility of the
soil.

The best amount of water to apply varies in different localities, and
depends among other things, upon the soil, subsoil, the water supply, the
seasons, and the crops grown. It can be determined only by careful ob-
servation, investigation and experiments.

IRRIGATION LEGISLATION

The first law relative to irrigation was passed by the Legislature of
the state in 1877. This law enabled corporations formed to construet and
operate canals for irrigation and other purposes to acquire rights of way;
and declared such works internal improvements. '

The Saint Raynor law, the first general irrigation law, was passed
in 1889. It provided for the appropriation of running waters for useful
or beneficial purposes by posting a notice at the point of diversion, a
copy of the notice to be filed with the county clerk of the county in which
the diversion was located, and construction to be begun within 60 days
and prosecuted diligently and uninterruptedly to completion. The law
provided that irrigation works should be exempt from taxation; that the
same land should not be covered by more than one ditch or lateral with-
out the owner’s consent; that irrigation works were internal improve-
‘ments; that water from one stream should not be turned into another
stream; that righs of way could be condemned for irrigation purposes;
‘that excessive amounts of water should not be used; and that the waters
appropriated should be distributed in certain ways. Under this law
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there was no way of knowing the value of a right except by going into
court, and a right was always open to attack.

The people of the western portion of the state wished to have some
state control over water rights, and in 1891 an irrigation convention was
held at Lincoln and drafted a bill. This bill was introduced in the Legis-
lature that winter but was defeated. Another bill almost identical with
the first was introduced in the legislature in 1893, but was defeated after
a spirited fight, and the friends of irrigation had to be contented with an
amendment to the Saint Raynor law allowing water rights to be filed on
streams 20 feet or over in width, and permitting water, under certain
conditions, to be turned from one stream into another, The members
of the Legislature from the eastern portion of the state feared that the
passage of an irrigation code would be loocked upon as an advertisement
to the outside world that the rainfall in the state was not sufficient to
produce crops, and that this would have a tendency to check settlement.
The complete failure of all crops because of the drouth in 1894, caused
the question of adopting an irrigation code to be made a campaign issue
that fall. The Legislature in 1895 passed an irrigation code modeled after
the Wyoming code, and also an irrigation-district law modeled after the
Wright irrigation district law of California. The irrigation code created
a state board of irrigation, consisting of the governor, the attorney-gen-
eral and the commissioner of public lands, the governor being ex-officio
president of the board, and divided the state into two water distriets.

The law provided that at the first meeting of the state board it should
elect a secretary, who should be a hydraulic engineer of theoretical
knowledge and practical skill and experience, and an under secretary for
each of the water divisions, and that it could employ an assistant secre-
tary and such other assistants as might be necessary. The board, either
directly or through its secretary or under secretaries, was charged with
the measurment of all streams in the state; the determination of prior-
jties and amounts of all claims initiated prior to the passage of the law,
and the issuance of certificates of appropriation for claims found valid
the distribution of all waters appropriated; the receiving, recording- and
considering of all future applications for permits to appropriate water;
the granting of permits, if there was any unappropriated water in the
streams and the appropriation asked for would not in any other way
be detrimental to the public welfare; and the issuance of certificates of
appropriation when satisfied that the applications had been perfected ac-
cording to law.

This law, besides granting the board certain police powers and fixing
penalties, defined standards of measurement, dedicated the water of the
state to public use; fixed the date of priority of applications and the
order of preference in using water for different purposes; granted the
right of eminent domain for irrigation works; exempted irrigation works
from taxation; and provided for mutual irrigation companies.

In 1895 to 1811 a number of minor changes were made in the irriga-
‘tion code, most of which were for the purpose of assisting the state board
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in its administrative work, At the sessions of the legislature in 1911
and 1913 practically the entire code was revised and re-enacted, with
amendments. Among some of the more important changes made were
the following:

The “State Board of Irrigation” was changed to the “State Board of
Irrigation, Highways and Drainage;” the board was charged with the
duty of examining into the condition of all water appropriations and of
holding hearings and cancelling rights where the water had not been used
for beneficial purposes for more than three years; the maximum amount
of water that a tract could receive was limited to 3 acre-feet per acre
‘per year; irrigation works were declared common carriers and the rates
for water were to be determined by the state railroad commission; and
the lists of all lands to be irrigated were required to be filed with the
superintendent of each water division April 1 of each year.

The irrigation-district law has been amended from time to time since
its passage in 1895. The main provisions at present are as follows:

A majority of the electors, who also own or hold by leasehold a
majority of the lands in the district susceptible of irrigation from a com-
mon system of works, may petition the county commissioners of the
county in which the land, or the greater portion of it, lies, asking that
an irrigation district be, created including all the land. A copy of the
plans, ete., submitted to the county commissioners must be filed with
the state engineer, who must examine them and submit a report to the
board of county commissioners at the meeting set for the hearing of the
petition. If the petition, either in its original form or in the amended
form, is approved by the board of county commissioners, the board di-
vides the proposed district into three divisions, and calls an election to
vote upon the organization of an irrigation district and to elect a director
for each division, if the vote is favorable to organization. If upon can-
vassing the vote the county commissioners find a majority favorable
to organization, the district is declared organized, and the directors
elected meet and organize. The board of directors has control of the af-
fairs of the district in a general way and is authorized to make surveys,
acquire rights of way, and to secure lands, water or other property by
purchase or condemnation. All surveys, maps, plans and estimates must
be made under the direction of a competent engineer and sent to the
state engineer, who shall file a report upon them with the board of direct-
ors. Having determined the amount of money required, the board of di-
rectors calls a special election to vote on the question of issuing bonds,
and if a majority of the votes are in favor of issuing bonds, a special
proceeding is begun in the district court to have the bonds examined,
approved and confirmed. If the bonds are confiirmed they are sent, to-
gether with a history of the district, to the auditor of public accounts for
registration if he finds the law has been conformed with in all respeects.
When registered, the bonds may be sold at 95 per cent of their face
value, or if not sold, can be used to pay for property or for construction
at their par valee. The bonds and interest are paid from the revenues
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derived from an annual assessment upon the real estate in the district.
They bear interest at 6 per cent, and unless otherwise provided by a
majority vote at the time of issuance, a certain per cent is payable each
year, beginning with the expiration of the eleventh year. This per cent
can not be less than 5 at the end of the eleventh year. After the eleventh
year the minimum increases 1 per cent a year through the eighteenth
vear, and is 15 per cent in the nineteenth year. All the bonds must be
paid upon the expiration of the twentieth year. The secretary of the
board of directors certifies to the county clerk the amount of money
needed each year for the payment of interest, bonds and for operation
and maintenance, and the taxes are collected by the county treasurer at
the same time that other county taxes are collected.

The administration of the irrigation laws of the state is in the hands
of the state board of irrigation, highways and drainage, the executive
member of which is the state engineer. The state is divided into two
districts, each in charge of a water superintendent, and each distriet is
divided into divisions in charge of water commissioners, who report to
the superintendent and are paid from the general funds of the counties
in which their services are rendered.

Information concerning water rights can be obtained by inspecting
the records of the state board and by consulting the state engineer. The
irrigation laws have been published in pamphlet form, and copies may bhe
obtained by addressing the state engineer.

IRRIGATION ENTERPRISES

There is no Carey Act project within the state, and with the excep-
tion of the Interstate Canal, built and operated by the U. S. Reclamation
Service, all the canals in the state are operated under the following or-
ganizations:

1. Individual or partnership ownership.

2. Mutual irrigation companies. These are corporations or associa-
tions organized under the laws of the state for irrigation purposes, and
deriving no revenue from the operation of such works.

3. Stock companies. These are corporations, and in some cases
the stock is owned entirely by non-landowners; in others, chieflly by non-
residents, of which only a few own land under the canal; and in other
cases, by only a part of the landowners under the canal.

4. TIrrigation districts. -

Along small streams where only a small amount of water can be
diverted, nearly all the canals fall under the first class. On the larger
streams, canals operated under each of the different types of organiza-
tion are to be found. Each type of organization has been attended
with success and with failures. The results in each case usually can be
traced to the circumstances and conditions encountered, and the methods
employed in surmounting them.

Owing to the great number of enterprises that have been under-
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taken, it is not practicable to undertake to deseribe them zll. In the
following pages the more important ones within each drainage basin will
be diseussed, pointing out the early history, location, principal fea-
tures of the system, and the success or failure, if of such a nature as to
be out of the ordinary. The order of the priority of canals is not dis-
cussed, but the docket and application numbers are given in the tables.

Irrigation in the North Platte Drainage Basin

The irrigable lands of the North Platte valley lie in three distinct
sections. Extending eastward from the Nebraska-Wyoming state line
to the vicinity of Bridgeport there is a very narrow strip of bottom
lands adjacent to the river, beyond which there is a series of benches
each of which lies fairly level and is higher than the previous one. The
soil of these upper benches is very fertile and upon the application of
water becomes very productive. This portion of the valley embraces the
most important irrigated section of the state.

In the vicinity of Bridgeport, the bottom lands begin to widen, the
ascent to the bluffs bordering the valley is rather abrupt, and there are no
benches similar to those found in the western portion of the valley. On
the north side of the river this condition extends down the river to the
junction with the South Platte river, and on the south side to the vicinity
of Sutherland, where the North Platte and South Platte valleys begin t¢
merge. In this portion of the valley the water table lies close to the
surface of the ground and the soil is of a more alkaline character. Mosi
of the ditches that have been abandoned within the valley are to be found
here and those still in operation, of which none is a large enterprise, are
operated in a more or less indifferent manner. On the south side of the
river and east from the vicinity of Sutherland to the junction of the
North Platte and South Platte rivers, the lands rise and the water lies
farther from the surface. The soil here resembles, to some extent, that
to be found on the upper benches of the upper valley, but is not quite
as fertile or productive. )

There are 69 existing appropriations from the river, with a total
appropriation of 5,815.62 second-feet. Of this number 19 appropriations
either have been abandoned or have not been used for a number of years;
11 are merely for extensions or enlargements of existing canals. In ad-
dition, there is one canal which has its headgate across the state line in
Wryoming, for which no appropriation has been made.

Fifty-seven canals have been built along the river. During 1914,
thirty-nine of these were in operation, 15 being operated by irrigation
districts; 11 by mutual stock companies; 2 by corporations; 5 by private
enterprises; 3 by partnership and one, the largest within the state, by
the U. S. Reclamation Service. Data regarding the ownership of one
could not be obtained.

During the early growing months of each season the flow of the
river greatly exceeds the demand for irrigation, but during the hot months
of summer the flow of the river diminishes to such an extent that the
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demand for irrigation usually exceeds the supply. This condition will be
greatly relieved by the delivery of stored water from the Pathfinder
reservoir to those canals that have taken advantage of the proposals
of the Department of the Interior and have purchased stored water.

The early part of the season of 1914 was very favorable, but after
the latter part of May the rainfall was below normal and there was a
shortage of water. Notwithstanding this fact, the 39 canals in operation
had 649 miles of ditch in operation, and this mileage covered 368,159 acres
susceptible of irrigation.

This acreage was planted te various erops, each section of the valley
producing those best adapted to that section. Thus in the western section
the principal crops are alfalfa, sugar beets, grain and wild hay; in the
middle section some general farming is done, but most of the section is
given over to the production of wild hay; in the eastern section, alfalfa,
wheat, corn, oats and sugar beets are the principal crops.

Alfalfa raised by irrigation is usually cut three or four times each
season.

The Scotts Bluff Sugar Company has a factory located at Scotts
Bluff, and in 1913, 19,051 acres were harvested and 216,353 tons
of beets were delivered to the factory. In 1914, 21,036 acres were in
beets and an estimated tonnage of 222,854 tons will be delivered at the
factory. The factory at Scotts Bluff makes contracts for a flat rate of $5
per ton and in case the beets are siloed an additional 50 cents is paid for
this extra work. The contracts also contain a clause offering a bonus
of b0 cents per ton in the event that the tonnage delivered to the factory
reaches a given amount. Some beets are grown in the eastern section of
the valley, and these were contracted at a flat rate of $5 per ton by the
American Beet Sugar Company, which has a factory located at Grand
Island. Irrigated grains yield as heavily as unirrigated grains in the east-
ern portions of the state.

Fruit is grown on a small scale for personal use throughout the
valley. The Hunter Orchard located near Sutherland under the Keith
and Lincoln Counties Irrigation District canal, is the only commercial
orchard in the valley. It contains 36 acres, planted to the following va-
rieties of apples: Ben Davis, Winesap, Missouri Pippin, Janet, Grimes
Golden, Dutchess of Oldenburg, Utters Red and several other varieties
of both fall and winter apples in small quantities. The Winesap, Grimes
Golden, Janet, Missouri Pippin and Ben Davis have proved to be the most
prolific and profitable varieties. One and one-half acres are planted to
cherries, of which the most profitable varieties are Early Richmond,
Montmorency and English Morello. One and one-half acres are planted
to plums, the Hawkeye, Wyant and Lombard being the most prolific. The
orchard is pruned every other year, is kept in a thorough state of cultiva-
tion and is irrigated whenever the trees need moisture, It is sprayed
three times each season.

The Union Pacific railroad has a branch line extending up the valley
which places this territory tributary to the main line of that road. In
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addition, the Chicago, Burlington and Quincy railroad has a branch trav-
ersing the upper section, thus giving the entire valley fairly good rail-
road facilities.

CANALS ALONG THE NORTH PLATTE RIVER

Irrigation is practiced in this valley on a more extensive seale than
in any other portion of the state, and owing to the great area now under
irrigation more of the individual canals will be discussed than will be in
considering other sections.

North Platte project of the U. S. Reclamation Service (A-768).*

Soon after Congress passed the Reclamation Act (Approved July 17,
1902, 32 Stat. 388) investigations were started to ascertain the irrigation
possibilities in the North Platte drainage area. These investigations
showed that it was possible to construct an extensive irrigation system
along the North Platte river in Wyoming and Nebraska. An irrigation
project for the valley was then approved and immediate steps were taken
to develop the system.

Two reservoir sites were investigated along the North Platte and
Sweetwater rivers, but only one of them was found te be large enough
to supply a project of any considerable size. The site selected for a dam
was in a narrow canyon about 50 miles southwest of Casper, Wyoming.
The building of the dam was approved in 1904 and construction was
started early in 1906. The dam is of the arch masonry type with a
maximum height of 218 feet and a crest length of 432 feet and contains
over 60,000 cubic yards of masonry. The completed reservoir has a ca-
pacity of about 1,076,000 acre-feet and when full, submerges about 22,000
acres. In addition to the masonry dam there is an earth dike, made nec-
essary by a low pass a short distance south of the dam.

The discharge of water into the river below the dam is regulated by
means of two tunnels equipped with gates or valves. The lower, or north
tunnel, was built in 1905, and is fitted with valves operated by oil-pressure
pumps run by motors and gasoline engines. The higher, or south tunnel,
was completed in 1912, and is fitted with gates of the balanced valve
type.

Several tracts along the river were investigated with the view of
building irrigation systems, all but two, however, have been abandoned.
The first and larger of these two units is on the south side of the river,
and extends from Guernsey, Wyo., to a point south of Bayard, Neb. This
tract contains approximately 250,000 acres of irrigable land, of which
about 150,000 acres lies in Wyoming, and 100,000 acres in Nebraska. The
construction of the Goshen Hole canal, a high line canal, that is, one

*The information concerning the North Platte project was furnished by Mr.
Andrew Weliss, Project Englneer, of the U. 8. Reclamation Service. in charge of
the project.



BOARD OF IRRIGATION, HIGHWAYS AND DRAINAGE 63

high enough to water the whole tract, has been found to be too costly
to be undertaken at the present time.

The second of the two tracts is known as the Interstate Unit, and as
approved extends from Whalen, Wyo., to the divide between Red Willow
and Indian creeks in Nebraska. The water from the Interstate Unit is
diverted from the river at Whalen, Wyo,, by a diversion dam, consisting
of a 300-foot concrete overflow crest and an earth dike about 2,000 feet
long, built by the U. S. Reclamation Service in 1907 and 1908.

The designed capacity of the Interstate Canal at the headworks is
1,400 second-feet. This capacity is maintained for about 45 miles, and
then reduced to 1,200 second-feet. Successive reductions are made in
canal capacity thereafter, in accordance with the requirements, until the
carrying capacity at the end of the 95th mile is 743 second-feet. The
actual carrying capacity of the canal has been found to be 8 to 20 per
cent more than the designed capacity. At the end of the 95th mile the
main canal connects with a chain of three reservoirs, of which the first
and third are now under construction, and supply the Low Line Canal
and laterals, in the vicinity of Winters Creek and eastward from Red
Willow creek. Reservoir No. 1, called Lake Alice, has a capacity of 14,000
acre-feet, and Reservoir No. 3, known as Lake Minatare, is built to a
capacity of 67,000 acre-feet. The High Line canal is a continuation of
the main canal beyond Lake Alice to a point in the northeast quarter
of section 36, township 22 north, range 52 west, a distance of 36 miles
from the diversion point of Lake Alice. The total length of the Low
Line canal from its headgate at the outlet of Lake Minatare to its end
is 42 miles. The above reservoirs are formed by means of earthern dams,
containing a total of about 1,130,000 cubic yards of earth fill and 52,-
000 cubic yards of paving. The total length of canals now constructed
is about 131 miles of main canal and about 550 miles of laterals and
sub-laterals, of which about 52 miles of main canal and 14 miles of lat-
erals are located in Wyoming. The above figures do not include the length
of laterals covering the land operated by the North Platte Canal and
Colonization Company, in Wyoming, as these are built and maintained
by either the individual water users or associations of water users
under the segregation.

The Interstate Unit is divided into four distriets. The first dist-
rict, located between Whalen and the sand-hills region of Torrington,
Wyo., is a Carey Act segregation, containing 17,837 acres of irrigable
lands under the control of the North Platte Canal and Colonization
Company. The United States, under a special arrangement, delivers
the amount of water for which the company has an appropriation to its
lateral headgates, but has not control over the operation of the system,

The remainder of the land under the Interstate Unit is divided into
three lateral districts. The first lateral district was opened to irrigation
in 1908 and extends from near the state line in Wyoming to Dry Spotted
Tail creek in Nebraska, and contains 36,760 acres of irrigable land. The
second lateral district, with the exception of a few acres added in
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1910, was opened to irrigation in 1909. This district lies wholly within
Nebraska and embraces the territory between Dry Spotted Tail and
Winters creeks and contains 34,100 acres of irrigable land. The third
lateral district, contains about 38,000 acres of irrigable land in the vi-
einity of and east of Winters creek. About 15,600 acres in this district
“were opened to irrigation in 1911 and 1912. The remainder of the dist-
rict will be opened in the season of 1915. In addition, there are some
smaller detached tracts, covering about 2,570 acres of irrigable land,
which will be brought under irrigation within the next few years.

The following table shows the division of the land in fhe districts
under the canal:

Acres.

Land of North Platte Canal & Colonization Company
(WYOIMINE) e e bees et e mananns 17,837

First lateral district, U. 8. Reclamation Service,
(Wyoming-Nebraska) .............. ... 36,760

Second lateral district, U. 8. Reclamation Service, (Ne-
BLaska) oo et e enen 34,100

. Third lateral distriet, U. S. Reclamation Service, (Ne-
4] Y1 ) OO 38,000
Miscellaneous tracts of United Sta.tes land....ccoooceonreeeene 2,570
Total el ...129,267

Of the above, 107,630 acres are in Nebraska and 21,787 acres in
Wyoming.

The following table shows the land opened to irrigation from 1907
to 1914;

Acres.

Nebraska .o e 89,434
Wyoming (U. S. Reclamation Service) ..o 2,229
Wyoming (North Platte Canal and Colonization Co:).......... 17.837
01 7Y U UTR 109,500

Of the above, 59,000 acres under the Reclamation Act and 6,000
acres under the North Platte Canal and Colonization Company were
in crop in 1914,

In accordance with the Act of Congress of February 21, 1911
(36 Stat. L. 925) known as the Warren Act, and the Act of the Ne-
braska Legislature of 1911 (Sec. 3451 Rev. Stat. 1913, Nebr.) the
United States has sold perpetual storage rights in the Pathfinder Reser-
voir to six ditch systems west of Bridgeport at the cost of $5 per acre-
foot. This charge is to be paid in ten annual graduated payments without
interest, and has enabled the ditches to supplement their river appro-
priation with adequate storage rights at small cost.
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During the past season the United States also rented storage water
to several other systems in western Nebraska at 30 cents per acre-foot
for the season. But for this, many of the systems would have suffered
greatly when there was not sufficient natural flow to supply the needs
of their priorities.- In addition to passing the inflow into the Path-
finder Reservoir, the United States, during the irrigation season, en-
deavored to turn out from 500 to 1,000 second-feet more water than was
necessary for the Government’s project and its sale and rental projects.

The present rate of payments for land under the Reclamation Act
is governed by the provisions of the Act of Congress of August 13,
1914, known as the Reclamation Extension Act. In accordance with
this Act, all lands which have heretofore been subject to the Reclamation
Act are subject to the building charge of $55 per acre of irrigable land,
payable in twenty annual installments, without interest, the first four
of which shall be 2 per cent, the next two each 4 per cent, and the
next fourteen each 6 per cent. On lands which may hereafter become
subject to the terms and conditions of the Reclamation Act, and on new
entries, the entryman must pay at the time of making water-right ap-
plication, 5 per cent of the construction charge fixed for the land as an
initial installment, and shall pay the balance of the charge in fifteen
annual installmeénts, the first five of which shall each be § per cent and
the remainder shall be each 7 per cent of the construction charge. The
first of the annual installments shall become due and payable on De-
cember 1 of the fifth calendar year after the initial installment. In
addition to the building charges, operation and maintenance charges,
amounting to approximately $1.10 per acre per annum, are due and
payable on December 1 of each season. This rate is regulated by the
actual cost of this service and in accordance with Section 5 of the Rec-
lamation Extension Act. The total cost of operation and maintenance of
the project is distributed over the entire area per volume of water de-
livered, so that the careful user of water is required to pay propor-
tionately less operation and maintenance charges than his neighbor, who
may be less skillful or painstaking. It is expected that the operation
and maintenance cost will diminish further, as the entire area under
the project is put under irrigation and the system becomes thoroughly
seasoned throughout. .

The Fort Laramie unit, the construction of which has been con-
ditionally approved by the Department of the Interior, will comprise
a canal system on the south side of the North Platte river, which will
cover about 107,000 acres of irrigable land, situated between Whalen,
Wyo., and a point south of Minatare, Nebr. The main canal will take
water from the river directly opposite the intake of the Interstate Ca-
nal, at the Whalen diversion dam. The capacity of the canal at the
intake will be about 1,370 second-feet, which capacity will be .gradually
diminished to the end of the canal. The land covered by this canal will
include 59,000 acres in Wyoming and 48,000 acres in Nebraska, of which
7,000 acres in Wyoming and 37,400 acres in Nebraska are in private
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ownership. On account of the large proportion of the land in private
ownership, the unit is approved only on condition that 95 per cent of
the private landholders will pledge their land to pay their portion of the
building charges of the irrigation system, and to dispose of their holdings
in excess of 160 acres to parties qualified to make water-right application
under the Reclamation Act.

The land under the North Platte project is divided into farm units
of approximately 80 acres of irrigable land. Under the Reclamation Act
a person can not obtain water for more than 160 acres of land in pri-
vate ownership, nor for more than one farm unit, unless the building
charges are paid up in full on each such farm unit. There probably
will continue to be available for the next one or two years a number of
desirable farm units, and persons interested may obtain further infor-
mation relative thereto by addressing the U. S. Reclamation Service at
Mitchell, Nebr.

Practically all the land under the Interstate Unit has been entered
under the Reclamation Aect. There are still unentered lands, as pointed
out in the preceding paragraph, and also some lands located under the
Low Line Canal north of Bayard and Minatare, Nebr., which are with-
held from all forms of entry in accordance with the Act of Congress
of June 25, 1910 (36 Stat. 847) providing that no lands shall be entered
until the water is available therefor. It is expected that these remaining
lands will be available for entry during the calendar years 1915 and 1918.
In addition there are frequent opportunities to purchase private land or
lands upon which final proof as to residence and cultivation has been made,
Purchasers or intending settlers should, prior to making settlement or
purchases, familiarize themselves with local conditions, the Reclamation
Act, and the various public notices relating to the lands. Such prelim-
inary investigation may save much misunderstanding and resulting trou-
bles and difficulties. All intending purchasers should acquaint themselves
with the status of the payments on any tract of land they may desire to
purchase, which information is furnished free of charge by the Reclama-
tion office at Mitchell, Nebr. As a rule it is advisable for the intending
settler or purchaser to inquire of the local Reclamation Service officials
regarding any tract of land or the rules and regulations of the Interior
Department. The necessary information will be furnished either by let-
ter or personally, as may be requested. Some settlers make the error
of attempting to settle with too small working capital and socon find
themselves in financial difficulties. It must be remembered that the cost
of improvements, farm equipment, etc., necessary to start on an unim-
proved tract of land may easily consume several thousand dollars, and
also that the returns fom these barren western soils usually are light
for several years, while the expense of preparing the ground, irrigating,
seeding to alfalfa, etc., is correspondingly heavy during this early period.

The following table shows the percentage of the project completed,
and the cost of the same to July 31, 1914:
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Status of North Platte Project, July 31, 1914

Complete
Storage Works: Per Cent Amount
Pathfinder Reservoir........cooiieieereeceeanennes 99.7 $1,795,330.43
Lake Alice Reservoir................... 97.0 209,730.19
Dam No. 8. e 63.0 843,451.49
Diversion Works:
Whalen Dam. ... ... 160.0 285,010.54
Canal System:
First division main canal.. ... 99.8 1,021,276.26
Second division main canal....... ... 100.0 849,340.29
Third division main canal............cooomemveveeeeneen 83.0 361.444.65
Lateral System:
Rawhide Lateral District........cocviiirrieiner. . 10000 3,819.31
First Lateral District ... ... 99.8 371,892.13
Second Lateral Distriet. ... ... 99.9 - 299,276.28
Third Lateral District oo T80 242,102.67
Drainage System. ... 29.4 88,030.56
Miscellaneous:
Real Estate and Right of Way.....ooe. 82.0 26,796.14
Secondary Projects.....iciioncneenm e 100.0 51,531.40
Water-right Adjudications, North Platte
TIVer e . 9,473.18
Project Buildings...... . 29,135,18
Fort Laramie Unit.......ccec..oo.. 20,109.75
Preliminary operation and maintenance
(building) e 856.0 423,300.83
Total.....cooiiel e mraa e eeraeeremaeeeemreeeeaeeeeereenan $6,381,050.79

MITCHELL IRRIGATION DISTRICT. The Mitchell Canal and Irri-
gating Company was incorporated on June 20, 1890, and on the same date
a notice of appropriation was posted on the south bank of the river in
Laramie county, Wyoming, and on June 25 a copy was filed with the
county clerk of that county. Construction started on August 18, 1890,
and continued until July 1891, by which time 28 miles of canal had been
built. Practically all the construction work was done by the subscribers,
who were paid in stock. The total cost of building the canal was $37,-
500, of which about 10 per cent was used in the construction of the
headgates and flumes. Cash items for these structures amounted to
$3,700, which amount was raised by a bond issue authorized by the
company. During the succeeding years more or less money was raised
by assessments upon the stock and put inte extensions and better-
ments.

By an agreement made in 1897, the Gering Irrigation District was
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granted the right of running water through the entire length of the canal,
and in return it enlarged the ditch to two and one-half times its former
capacity and agreed to pay 25 per cent of the superintendent’s salary
and 55 per cent of the operating expenses of the joint ditch.

On June 26, 1897, twenty-three of the landowners under the ditch
presented a petition to the county commissioners of Scotts Bluff county,
praying for the organization of an irrigation district. On the same
date the commissioners approved the petition and issued a call for an
election to be held on July 24. On August 2, the commissioners met
as a canvassing board and finding 22 votes “yes” and 5 votes “no,” de-
clared the distriet duly organized. The district had a bond election on
Decemrber 20, and voted bonds in the sum of $58,000 for the purchase of
all the rights and title to the Mitchell Canal and Irrigating Com-
pany. These bonds were issued under date of July 1, 1898.

The headgate of this canal is just across the state line in Wyoming,
but all of the land susceptible of irrigation lies within Nebraska. While
a notice of appropriation was filed in Laramie county, Wyoming, it
seems that neither the former company nor the district has ever had the
rights adjudicated under the laws of Wyoming and likewise never has
made any application for a right under the laws of Nebraska, and con-
sequently the appropriation is held merely under the vested right of
continuous beneficial use.

Under the original company the farmers had to build their own lat-
erals—this sometimes was done by several farmers building joint lat-
erals—but the company built and maintained the lateral headgates and
delivered the water.

The district contains approximately 16,280 acres of irrigable land,
and is one of the best developed irrigated tracts in the state. Land
values in the valley depend upon the improvements on the land.

For the purpose of levying assessments to meet maintenance and
operation charges, provide a bond-sinking fund, and pay interest on the
bonds, the land is classified and divided into three grades, which are as-
sessed on valuations of $5, $10 and $15 per acre, respectively. The levy
for maintainence and operation for 1914 was 45 mills and that covering
bonds was 55 mills, making the charges for water per acre as follows:

Land Valuation Maintainence and Operation Bonds and Interest Total

Dollars Cents Cents Dollars
5 2214 271% .50
10 } 45 ) b6 1.00
15 671% 821, 1.50

The principal crops raised are alfalfa, sugar beets, potatoes, oats

and other small grains.
This district is cited as the most successful and prosperous districts

within the state.

GERING IRRIGATION DISTRICT (A-365). On July 8, 1895, fifty-
seven landowners filed a petition with the county commissioners of
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Scotts Bluff county praying for the organization of an irrigation district
and on the same date the commissioners met, approved the said peti-
tion, and called an election to be held on August 8. On August 12,
the commissioners met as a canvassing board and finding 48 votes
“yes” and 1 vote ‘“no,” declared the district duly organized. Completed
surveys showed that some non-irrigable land had been included within the
borders of the district as organized, and after due process of law, this
was excluded and the final boundaries established embracing an irri-
gable area of 14,700 acres.

The district court of Scotts Bluff county passed upon and con-
firmed the legality of the district in 1897. During the same year an
agreement was made with the Mitchell Canal and Irrigating Com-
pany, under which it was possible for the Gering Irrigation Distriet
to build headgates just east of the state line and turn the water through
a short ditch into the Mitchell Ditch, taking it out again at the ending
of the Mitchell Ditch. In return, the Gering Irrigation District agreed
to pay 25 per cent of the superintendent’s salary and 55 per cent of the
operating expenses of the joint ditch.

During 1912 these items were: 25 per cent of superintendent’s sal-
ary, $200; 55 per cent of operating expenses of joint ditch, $449.03.

Construction work was begun in 1898 and the ditch was completed
in 1900. In addition to enlarging the 28 miles of the Mitchell Ditch,
26 miles of new canal were built. From the end of the Mitchell Ditch
to just west of the town of Gering the canal had to be built through a
very rough stretch of country, locally called “Bad Lands,” and the cost
of construction ran high. There also is one wooden flume 64 feet high
just west of the town of Gering.

The ditch was built at a time when it was hard to float bonds and all
construction work was paid for with bonds. From November 6, 1897,
to May 31, 1902, four bond issues, aggregating $217,000 were issued as
follows:

Amount Authorized Issued

$115,000.... ... e November 6, 1897 November 8, 1837
62,000, . ... July 7, 1800 July 9, 1900
20,000..._.. ..... February 1, 1902 February 3, 1902
20,000...... . coooovroveeenn... My 31, 1902 June 2, 1902

These issues all bear interest at 6 per cent. The bonds, instead of
being retired serially, read that a percentage of each bond was to bhe
retired each year after the tenth year. As all construction work was
finished during the year 1900, it is reasonable to assume that only the
first two issues, totalling $177,000, went into actual construction
charges, and that the last two issues were made to meet accrued in-
terest and betterment charges.

On September 11, 1909, an election was held and refunding bonds
were issued in the sum of $217,000 to refund all previous issues. Of
the refunding bonds $19,800 have not been issued, due to the fact that
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part of the face value of the old bonds had been paid, and to the fact
that a few of the old bonds are still outstanding.

On January 17, 1913, the district purchased for $100,000 a per-
petual right to 35,500 acre-feet of stored water annually from the
Pathfinder Reservoir.

For the purpose of levying an assessment to meet maintenance and
operation charges, bond issues and interest on bonds, the land is classi-
fied according to its quality and valued for taxation at $10 to $20 per
acre. As the water is pro-rated to the land in accordance with the as-
sessment levied, the greater portion of the land is valued between $15
and 320 in order to gain the benefit of receiving plenty of water.” The
levy in 1914 for maintenance and operation was 41 mills and that for
covering bonds and interest 59 mills, thus making the charge for water
per acre for the best land 82 cents for maintenance and operation, and
$1.18 for bonds and interest, a total of $2.

While the bond issues against this district have been high, the dist-
rict is a striking example of the difficulties that can be overcome and
the great cost that can be assumed, as the farmers of the district have
been successful.

During the year 1914, water was applied to about 12,000 acres. The
principal erops grown are alfalfa, sugar beets, potatoes and some small
grain,

FARMERS’ IRRIGATION DISTRICT (D-918; A-660). The Farm-
ers’ Irrigation District, or Tri-State Project as it Is called, is second in
size and importance in the state, and by far the largest enterprise con-
structed by private capital,

On August 31, 1887, some settlers, who formerly had lived in the
irrigated sections of Colorado, organized the Farmers’ Canal Com-
pany, and on September 16 posted notices of appropriation on the north
bank of the river in Section 10, Township 23 north, Range 58 west.
Copies of the notices were filed in the office of the county clerk of
Cheyenne County, which at that time included the territory now in
Scotts Bluff county. This was the first instrument making claim for
irrigation purposes to be filed within the state.

Construction was begun in 1888 and continued until 1890, at which time
the canal had been completed for a distance of 10 miles, at a cost of
about $7,800. The work was done by the stockholders, each being as-
signed a certain stretch of work which was estimated te represent the
amount of the stock subscribed by him. In 1891, these farmers, finding
that they were not financially able to complete the work, sold the canal,
reserving perpetual water rights to themselves, to a company which was
promoting a much larger project, and wished to use the line of the canal
as its right of way.

This succeeding company suthorized a bond issue of $250,000 and
proceeded to enlarge and extend the canal by opening up detached
stretches through a distance of 25 miles. It was forced to cease con-
struction in 1893 on account of the inability to float more bonds. The
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actual cost of construction undertaken amounted to about $86,000, which,
together with the accrued interest, brought the total to approximately
$100,000. Not being able to meet the accrued interest or the bonds fall-
ing due, foreclosure proceedings were brought in 1898, and the canal sold
by an order of the court in 1901.

On March 4, 1897, twenty-eight landowners under the canal filed a
petition with the county commissioners of Scotts Bluff county, praying
for the organization of an irrigation district, and on March 17 the com-
missioners approved the petition and called an election to be held on
April 10. On April 19 the commissioners met as a canvassing board and
finding 29 votes “yes” and 1 vote “no,” declared the district duly organ-
ized, but this organization did not obtain control of the canal at this time.

The Tri-State Land Company, with an authorized capital stock of
160,000 shares of the par value of $100 each, was organized in 1904 and
purchased the rights of the Farmers Canal Company. In 1905 they be-
gan to enlarge and extend the canal. To supplement the appropriation
from the river this company in 1912 purchased at a cost of $500,000 a
perpetual right to 180,000 acre-feet of stored water annually from the
Pathfinder Reservoir.

On October 14, 1912, the landowners within the irrigation district as
organized in 1897, held an election and voted bonds in the sum of $2,550,-
000, with which to purchase the canal system and water rights of the
Tri-State Company. At this election, additional bonds in the sum of
$153,000 were voted to be used in making some improvements and meet-
ing the accrued interest at the end of the first year. These bonds were
issued under date of January 1, 1913. The district comprises an area of
about 65,000 acres of irrigable land, most of which is situated on the
table-lands and includes some of the finest irrigated farm lands to be
found within the state,

The headgate of the canal is 1 mile east of the Nebraska-Wyoming
state line. The canal has a bottom width of 90 feet for 2 miles, a width of
46 feet for the next 35 miles, and then is gradually reduced in size to the
end. The present length is 73 miles and there are approximately 300
miles of laterals. The cost of construction was about $2,500,000, which
was met by the paid-up capital of the company and a bond issue of
$1,700,000.

The needle dam at the intake, the concrete headgates and the elabor-
ate concrete wasteway are the most interesting features of the project.
The wasteway is located two miles below the headgates and is so con-
structed that the accumulation of sand and sediment can be flushed out
without trouble or extra expense. The secondary structures are nearly
all of concrete, most of the laterals are fitted with measuring devices and,
where necessary, with concrete drops. Laterals have been constructed
to practically every 80-acre tract under the canal.

For the purpose of levying assessments to meet maintenance and
operation charges and to cover bond issues and interest on bonds, the land
is assessed at $35 to $46 per acre. The levy for maintenance and oper-
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ation for 1914 is 20 mills and that covering bonds is 70 mills, making the
charge for water per acre as follows:

Land Operation Bonde
Valuation and Maintenance and Interest Total
336 $ .70 $2.45 $3.16
46 .90 3.16 4.06

The principal crops grown are alfalfa, sugar beets ,potatoes, and
small grains of all kinds. The land is particularly productive after it is
thoroughly subdued and properly cultivated.

RAMSHORN CANAL (D-945). On March 24, 1898, a notice of ap-
propriation was posted by individuals on the north bank of the river in the
southeast quarter of the southeast quarter of Section 12, Township 23
north, Range 58 west for the Ramshorn canal and a copy of the notice
was filed with the county clerk of Scotts Bluff county. They began con-
struction in April 1893, During 1893 the landowners under the diteh
incorporated into a mutual stock company and before April, 1894, com-
pleted the canal to a length of 63 miles at a cost of $6,250.

About 2,542 irrigable acres lie below the line of the ditch, but of
this acreage only 480 acres have been irrigated during the past few sea-
sons. The maintenance and operation assessments have been averaging
about 35 cents per acre. The principal crops irrigated are alfalfa and
small grains.

ENTERPRISE IRRIGATION DISTRICT (D-920). A preliminary
meeting was held on January 19, 1889, at which time the landowners, re-
siding within the territory now comprising the district, were invited to
subscribe for stock in the Farmers’ Canal Company, described above.
This proposition was accepted at this meeting, but on February 9, 1889,
the decision was reconsidered and the organization of the Enterprise
Ditch Company was decided upon. Stock was subscribed for and the
company organized on March 7, 1889, as a mutual stock company, with
an authorized capital stock of 500 shares, with a par value of $100 each.
Surveys were made and a notice of appropriation posted on the north
bank of the river in Section 28, Township 23 north, Range 57 west, prior
to the latter part of March, 1889, a copy of the notice being filed with
the county clerk of Scotts Bluff county on March 30. Construction on the
ditch was started at once, but as the projected, diteh was quite long and
there were not many stockholders, it was not completed until 1895, by
which time the ditch had been built for a distance of 24 miles at a cost
of $31,306, divided as follows: Headgates, $1,600; earthwork, $28,806;
other expenses, $1,000. Water was first diverted from the river and
used along the upper portion of the canal during the latter part of the
season of 1890,

On May 2, 1898, twelve of the landowners under the canal presented
a petition to the county commissioners of Scotts Bluff county praying
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for the formation of an irrigation district, and on May 23, the commis-
sioners approved the petition and called an election to be held June 18.
On July 27, the commissioners met as a canvassing board, and finding
18 votes “yes” and 8 votes “no,” declared the district duly organized.
On August 15, the district voted bonds in the sum of $45,000 for the pur-
chase of the stock of the old company. The bonds were issued under date
of October 5, 1898, and the transfer to the district was made March 17,
1900. On August 7, 1910, a second issue of bonds was voted in the aum
of $16,000, for the construction of a permanent headgate. These bonds
were issued under date of September 1, 1910.

This district has an irrigable area of 7,275 acres, of which about
6,000 acres were irrigated during the season of 1914. The area was
planted to diversified crops; alfalfa and sugar beets predominating.

For the purpose of levying assessments to meet maintenance and
operation charges, and bond issues and interest on bonds, the land is
classified into four grades, which are assessed on valuations of 25 cents,
$10, $15 and $20, respectfully. The levy for maintenance and operation
for 1914 was 50 mills and that for bonds and interest was 50 mills. Thus
the charges for water per acre were as follows: :

Land Operation Bonde
Valuation and Maintenance and Interest Total
310 $ .50 $ .50 $1.00
15 .75 A5 1.50
20 1.00 1.00 2.00

WINTERS CREEK CANAL (D-952). The Winters Creek Irriga-
tion Company was incorporated October 1, 1888, with a capital stock of
$10,000, represented by 100 shares of the par value of $100 each. Sixteen
persons subscribed for 80 shares, each share representing 40 acres of
land. Surveys of the canal were completed during November 1888,
and construction was undertaken the same month. No contract was let
for the construction, each shareholder being allowed to work out 90 per
cent of the par value of the stock subscribed; the other 10 per cent
was paid in cash. During the winter the number of stockholders increased
to thirty, and by May 1, 1889, about ten miles of the canal had been
built. Water was diverted and was run the entire length of the canal
that season. In.the winter of 1889-1890, the authorized capital stock was
increased to $10,700 by issuing seven more shares. The canal was en-
larged and extended to its present length of 12 miles. )

On January 1, 1911, the company was re-incorporated with a capital
stock of $96,000, represented by 960 shares of the par value of $100 each.
A large portion of this stock is now held by the Imperial Land Company,
a subsidiary of the Scotts Bluff Sugar Company.

The company acts merely as a common carrier, and makes an annual
charge of $2.60 per acre for the service of delivering the water to the

headgate of the lateral. The laterals were built almost entirely by the
farmers.
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The headgates are located in Section 17, Township 22 north, Range
655 west, on a bend in the north bank of the river, and during the past,
drifting sand has entered the headgates and settled in the upper portions
of the canal interfering greatly with the operation.

There are 5,840 acres of irrigable land lying below the canal and
during the season of 1914 water was supplied to approximately 5,000
acres. The principal crops grown are alfalfa and sugar beets, the latter
predominating, as the greater portion of the land lies c¢lose to the heet-
sugar factory at Scotts Bluff,

CENTRAL IRRIGATION DISTRICT (D-926). The Mutual Irriga-
tion and Water Power Company was organized and incorporated under
the laws of Nebraska. This company posted a notice of appropriation on
the south bank of the river in Section 26, Township 22 north, Range 56
west, on June 23, 1890, and construction was started shortly afterward.
By July 1, 1891, 414 miles of canal had been completed, a large pump
and boiler to pump from the river had been installed, and water was
run through the ditch. This project is the only one in the state which
has attempted to pump water on a large scale. Quite an acreage was
irrigated, but the operation of the pumping plant proved very costly.

The Mutual Irrigation and Water Power Company sold to the Central
Irrigation and Water Power Company in November 1881. The latter
company discarded the pumping plant and extended the ditch up the
river through the “Bad Lands,” making a gravity ditch. A notice of the
change of the point of diversion was posted in Section 27, Township 22
north, Range 56 west, and a copy filed in the office of the county clerk
of Scotts Bluff county on November 11, 18%1. Construction was started
and during the winter the canal was extended to a length of seven miles.

On April 26, 1901, a petition signed by four landowners was pre-
sented to the county commissioners of Scotts Bluff county, praying for
the organization of an irrigation district, and on May 9, the commis-
sioners approved the petition and called an election to be held on June 1.
On June 10, the commissioners met as a canvassing board and finding a
unanimous vote in favor of the district, declared the district duly or-
ganized. On August 27, bonds in the sum of $17,000 were voted for the
purchase of the canal, and on March 15, 1902, bonds in the sum of $4,000
were voted for the purpose of installing structures along the canal. On
October 15, 1910, the board of directors met to hear objections to issuing
refunding bonds in the sum of $21,000 to take up all the older bonds.
Refunding bonds were issued under date of January 1, 1911. On April
1, 1913, the district purchased for $12,275, a perpetual right to 4,800
acre-feet of stored water annually from the Pathfinder Reservoir.

For the purpose of levying assessments to meet maintenance and
operation charges, and to cover bond issues and interest on bonds, the
lands are assessed on a valuation of $10 to $30 per acre. For the year
1914, the maintenance and operation levy was 70 mills and that for the
bonds 20 mills, making the charges for water per acre as follows:
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Land Operation Bonds
Valuation and Maintenance and Interest Total
$10 & .70 $ .70 % .90
30 2.10 .60 2.70

The distriet embraces an area of 2,611 acres, practically all of which
was irrigated in 1914.

MINATARE DITCH (D-919). During the year 1887 a public meet-
ing was held at Minatare to discuss the question of building one large
ditch to supply water to the entire valley. This proposition met with dis-
favor and the Minatare Canal Company was organized. On January 14,
1888, a notice of appropriation was posted on the north bank of the river
in section 32, township 22 north, range 54 west, and construction was
started shortly afterward. About eight miles of the ditch were completed
and water was diverted and applied to the lands during the late summer
of 1888. This was the first ditch in the upper valley of the North Platte
river that actually diverted and used water upon the land. During the
year 1889, the company extended the canal, completing high and low-line
ditches. The length of each line is about nine miles. The system cost
$26,500.

The Minatare Mutual Canal and Irrigation Company was incorpor-
ated with a capital stock of $25,000, and purchased the c¢anal from the
Minatare Canal and Irrigation Company on May 14, 1895.

There are 9,316 acres of irrigable land lying below this canal, and
during the average year about 4,000 acres are irrigated. The crops grown
are alfalfa, sugar beets, wild hay, wheat and potatoes. The average an-
nual maintenance and operation charges are in the neighborhood of 76
cents per acre. There is quite a large acreage of seeped land lying be-
low this ditch which is now being ditched and drained to make it more
productive.

STEAMBOAT DITCH (A-186; A-350). The Steamboat Ditch
Company was organized by the farmers as a mutual stock company.
Each share in the company represents the water right for ten acres of
land. The canal, which is six miles long and diverts the water from the
river in Section 4, Township 21 north, Range 54 west, was built during
May, 1896, at a cost of $2,600, and water was diverted and 300 acres were
irrigated that season.

This company has been decreed a right to water for 830 acres by
the district court of Seotts Bluff county, but of the acreage only 644 acres,
planted to alfalfa, sugar beets and potatoes, were irrigated in 1914,
The average annual maintenance and operation charges are 50 cents
per acre.

CASTLE ROCK IRRIGATION DISTRICT {D-921). The Castle
Rock Irrigation and Water Power Company was incorporated with a cap-
ital stock of $20,000 in April 1889, and during that month a notice of ap-
propriation was posted on the south bank of the river in Section 4,
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Township 21 north, Range 54 west. Construction was started the same
summer and continued until the summer of 1896, by which time 17
miles of main canal and three miles of a low-line lateral had been com-
pleted at a cost of about $20,000.

On May 3, 1898, a petition signed by nine landowners was presented
to the county commissioners of Scotts Bluff county, praying for the or-
ganization of an irrigation district, and on May 5, the commissioners ap-
proved the petition and called an election to be held on June 4. On June
18, the commissioners met as a canvassing board and finding 19 votes
“yes” and 18 votes “no” declared the district duly organized. The dist-
rict did not obtain possession of the canal until 1912, On September 14,
1912, a bond election was held, at which bonds in the sum of $30,000 were
voted. These bonds were issued under date of October 1, 1912, and $20,-
500 worth were used to purchase the canal from the old company, and
$6,801.96 worth to retire water rights of the old canal and repair aad
build lateral headgates, and $2,698.04 worth to pay for the construction
of a headgate.

For the purpose of levying assessments to meet maintenance and
operation charges, bond-sinking fund, and interest on bonds, the land is
assessed on a valuation of $15 to $25 per acre. The levy for maintenance
and operation for 1914 was 40 mills and that covering bonds was 15
mills, making the charge for water per acre as follows:

Land Operation Bonds
Valuation and Maintenance and Interest Total
$15 $ .60 $ 225 $ 825
26 1.00 375 1.375

There are about 7,000 acres below this canal, but the district has been
decreed a right for only 5,780 acres by the distriet court of Scotts Bluif
county. The prineipal crops grown are alfalfa, sugar beets, potatoes, wild
hay and grain,

NINE MILE CANAIL (D-925). The Bayard Irrigation Canal and
Water Power Company was incorporated during 1890, and on November
28, 1890, posted a notice of appropriation on the north bank of the river
in Section 18, Township 21 north, Range 53 west, and started construc-
tion, but owing to financial difficulties, was forced to cease work during
the summer of 1891, In August, 1893, the Nine Mile Canal and Resgervoir
Company was incorporated and purchased the rights of the Bayard Irri-
gation Canal and Water Power Company. It filed new notices of appro-
priation and completed the canal to a length of 21 miles at a cost of
about 315,000, of which $1,500 was used in the construction of the head-
gates, The farmers were required to build their own laterals, but the
company built the measuring boxes, the cost being charged to the irri-
gators.

On May 15, 1906, a petition signed by sixteen landowners was pre-
sented to the county commissioners of Scotts Bluff county, praying for
the organization of an irrigation district, and on June 5, the commission-
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ers approved the petition and called an election to be held July 17. On
July 30, the commissioners met as a canvassing board and finding 31
‘“yes” votes and § “no,” declared the district duly organized. On No-
vember 7, bonds in the sum of $18,000 were voted to take over the stock
of the company at par. These bonds were issued under date of November
12, The district embraces an area of 6,328 acres, approximately all of
which was irrigated in 1914.

For levying assessments to cover maintenance and operation, bond
issues, and interest on bonds, the land is assessed on a valuation of $2.50
to $15 per acre.. The levy in 1914 for maintenance and operation was 116
mills and that for bonds was 25 mills, making the charges for water per
acre ag follows:

Land Operation Bonds

Valuation and Maintenance and Interest Total
$ 2.50 $ 2875 $ .0625 $ .30
15.00 1.725 . 375 2.10

A large portion of the acreage is in wild hay, but a narrow strip
adjacent to the canal at the upper end and a considerable acreage at the
lower end is in alfalfa, sugar beets, corn and small grains.

SHORT LINE CANAL (D-946). The Short Line Irrigation Com-
pany was organized as a stock company by the farmers and each share
represented the water right for forty acres and had a par value of $100
The authorized capital stock of the company was $6,000. All the stock
was worked out by farmers subscribing for it. Five miles of canal were
built at a cost of about $6,000.

On April 15, 1912, a pefition signed by eight landowners was pre-
sented to the county commissioners of Scotts Bluff county, praying for
the organization of an irrigation district, and on July 12, the commis-
sioners approved the petition and called an election to be held on Aug-
ust 10. On August 19, the commissioners met as a canvassing board and
finding all nine votes cast in favor of the district, declared it duly or-
ganized. On April 18, 1914, bonds in the.sum of $15,582 were voted, of
which $9,700 were for the purchase of 97 shares of stock of the old com-
pany, $5,800 to be used in betterments, and $8382 for paying the first
year’s interest. These bonds have not been issued, and while the district
is practically operating the cansal, no transfer has been made.

For the purpose of paying the maintenance and operating expenses
during the year 1914, the land was assessed on a valuation of $15 and $20
per acre. The levy was 27 mills, making the charges for water per acre
as follows: 401% cents for the $15 land, and 54 cents for the $2¢ land.

The tax roll shows that the taxes have been levied on a basis of
2,687 acres, although the canal covers approximately 3,000 acres, practi-
cally all of which has been irrigated each year.

CHIMNEY ROCK CANAL (D-844). The Chimney Rock Irrigation
Canal and Water Power Co. was incorporated under the laws of Nebraska.
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In June, 1889, it posted a notice of appropriation on the south bank of
the river in Section 6, Township 20 north, Range 52 west. Construction
was begun soon afterward, and was continued until June, 1895. It was
resumed in 1896, and the canal completed. At the lower end, the canal
divides into a high-line and a low-line canal. The main canal, or high-
line, is 13 miles long and the low-line four miles, making the total length
17 miles. The cost of building the system was $16,000.

Eighty-two shares, with a. par value of $100 each, each representing
the water right to 40 acres of land, were subscribed by farmers who had
the privilege of making payment in work. Before the completion of the
eanal, it became necessary to assess this stock $100 per share.

On June 17, 1912, a petition signed by twelve landowners was pre-
sented to the county commissioners of Morrill county, praying for the or-
ganization of an irrigation district, and on October 3, the commissioners
approved the petition and called an election to be held November 12.
On November 22, the commissioners met as a canvassing board and find-
ing all the 14 votes cast in favor of the district, declared it duly organ-
ized. On July 15, 1913, bonds in the sum of $83,000 were voted, of which
$41,000 were for the purchase of the canal,$31,000 for taking up contracts
of the old company with the U. 8. Reclamation Service for stored water
(6,580 acre-feet annually), 34,500 for taking up the acerued interest for
the first year. The bonds were approved by the district court November
8, 1913. These bonds have not been issued, but the canal company and
the distriet will hold a joint meeting in the near future for the purpose
of trying to arrange for the transfer of the canal to the district.

For the purpose of levying an assessment to cover maintenance and
operation, bond-sinking fund, and interest on bonds for the year 1914,
the land has been assessed on valuations of $15 to $40 per acre. The levy
for maintenance and operation is 13 mills and that for bonds, 32 mills.
Although no bonds have been issued the cost of the water pper acre is as
follows:

Land Operation Bonds
Valuation and Maintenance and Interest Total
$15.00 $ .195 $ 48 $ .675
40.00 .52 1.28 1.80

There are about 7,000 acres under the ditch, but water rights for only
5,976 acres have been decreed to the company. This acreage is in alfalfa,
sugar beets, corn and wild hay.

ALLIANCE CANAL (D-874). The Alliance Irrigating Canal and
Water Power Company was incorporated in-1892. The articles of in-
corporation were amended in 1894, The capital stock was $10,000. On De-
cember 26, 1892, a notice of appropriation was posted on the north bank
of the river in Section 5, Township 20 north, Range 53 West. The canal
was built by the stockholders, who were allowed to work out their stock.
Construction work was begun in 1893, and by July 1895, nine miles of the
canal had been completed. During the following years the canal was
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extended until at present it is fourteen miles long. The cost of construec-
tion was $12,000. Each irrigator built his own laterals and measuring
box at the point of diversion from the main canal. The company has
been decreed a right for 7,000 acres by the district court of Scotts Bluff
county.

On October 28, 1912, a petition signed by twenty-one landowners
was presented to the county commissioners of Morrill county, praying
for the organization of an irrigation district, and an election was called
for March 29, 1913. On April 7, the commissioners met as a canvassing
board and declared the district duly organized. Bonds in the sum of
$45,000 were voted for the ppurchase of the canal and to meet the ac-
crued interest at the end of the first year. For the purpose of making
assessments to meet maintenance and operating charges, bond-sinking
fund, and interest on bonds, the lands are assessed on valuations of $4
to $15 per acre. For 1914, the levy for maintenance and operation was
41 mills and that for bonds was 55 mills, making the cost of water per
acre as follows: Land valued at $4, 19.2 cents; and that valued at $20,
$1.44.

BELMONT CANAL (D-828; A-902). The first agitation conecerning
this project was for the organization of a mutual enterprise. This move-
ment was succeeded by the incorporation of the Belmont Canal and Water
Power Company in 1889, with a capital stock of $450,000. It posted a
notice of appropriation on the south bank of the river in Section 18,
Township 20 north, Range 51 west, on December 19, 1889, and filed a
copy with the county clerk of Cheyenne county, December 23. Con
struction on the canal was started early in 1890, and continued until
December 1892, during which time 41 miles of main eanal had been com-
pleted. In the succeeding years a lateral system comprising about 110
miles of laterals was built. The total cost of construction of the irriga-
tion system was $120,000.

Water was diverted in July, 1892. The maximum acreage irrigated
was 18,5600 acres in 1894, after which time the acreage irrigated gradually
diminished, until in 1914 only 6,650 acres were irrigated. This is ac-
counted for through a peculiar condition that existed under this project.
The company was organized for the purpose of building the canal and
selling water rights to the 27,320 acres lying below the canal. At first,
water rights for 40 acres were placed on the market at $10 and $15 per
acre. Rights for about 16,000 acres were contracted for under this plan,
but the settlers under the canal, being mostly cattlemen instead of farm-
ers, soon turned their attention almost entirely to stockraising and al-
lowed many of the rights to lapse. This forced the company to buy in the
land under the canal so that in future sales a water right eould be at-
tached to the land. The company floated a bond issue of $250,000 for
this purpose. After the purchase of the lands the company operated them
as a livestock company. At the present time they still own 9,000 acres
and water rights for 7,000 acres are still held by private parties. The
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price of water rights at the present time is $26 per acre. The company
has been decreed a water right for 18,600 acres by the district court of
Scotts Bluff county, which includes the 7,000 acres already sold. Lands
holding a water right merely pay an assessment to the company. Water
also is rented to non-water right holders at $1.50 per acre per annum.

This company has built several inverted concrete siphons, one-across’
Pumpkin Seed creek, 300 feet long, with inside diameter of 5 feet, and
another across Deep Holes creek, 325 feet long, with a 4-foot square
opening. ’ ,

At the present time there is a movement toward the organization of
the land lying below the canal into an irrigation district.

BROWNS CREEK CANAL (D-857). The Browns Creek Canal
Company was incorporated in 1891, with a capital stock of $20,000. A
notice of appropriation was posted on the north bank of the river in
Section 28, Township 20 north, Range 50 west, and a copy filed with the
county clerk of Cheyenne county, on July 6, 1891. Construction of the
canal was begun in August, 1891, and continued until 1895, at which time
about 23 miles of canal had been completed at a cost of $22,000.

The company has been decreed a water right for 9,500 acres by the
district court of Scotts Bluff county, but only 6,540 acres were irrigated
during the season of 1914. No water rights were sold by the company,
but water was rented annually at 75 cents per miner’s inch. A miner’s
inch is fixed by the state law as 1-50 cubic foot per second. .

No attempt was made to measure the water to the land, as the short-
age during the dry months and the excessive seepage at the lower end of
the canal make it impossible to apportion the water. Practically all of
the land is in wild grass.

On September 16, 1912, a petition signed by twenty-seven landowners
was presented to the county commissioners of Merrill county, praying for
the organization of an irrigation district, and on the same date the com-
missioners approved the petition and called an election. The election was
held and the district duly organized. The district has purchased a perpei-
ual right to 19,900 acre-feet of stored water annually from the Path-
finder Reservoir at a cost of $61,900.

For the purpose of levying assessments for maintenance and operation
charges, the land is valued at $35 and $40 per acre. For 1914, the levy
for maintenance and operation was 21 mills, making the cost of water
per acre, 731 cents for the $35 land, and 84 cents for the $40 land.

LISCO CANAL (D-856; A-991) AND NORTH RIVER IRRIGATION
CANAL AND WATER POWER COMPANY (A-243). These two enter-
prises are so closely related that it will be best to consider them to-
gether. In July, 1893, Reuben Lisco posted a notice of appropriation for
32.86 second-feet of water on the north bank of the river in Section 14,
Township 18 north, Range 47 west, and built the Liseo canal, which was
five miles long, for the purpose of irrigating his own lands. In 1896,
the North River Irrigation Canal and Water Power Company was organ-
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ized and made an application for a water right for 168.29 second-feet of
water. This company proposed to irrigate a stretch of territory east of
that watered from the Lisco ditch and desired to use the same right of
way. A contract was entered into whereby the company enlarged the
Lisco canal, and in return agreed to carry free of charge the water to
which Lisco was entitled. The company was composed entirely of farm-
ers, who worked out the stock subscribed for upon the following basis:
The entire yardage to be removed was estimated, from which the num-
ber of yards to be moved for each 40-acre tract was determined. The
farmers built 33 miles of canal, in addition to enlarging the five miles
of the Liseo ditch during the years 1896-98. According to the yardage
estimates made, it would have cost $38,000 to build the canal by contract.

The Lisco canal formerly covered 1,500 acres, and the completed
canal brought an additional 12,000 acres under ditch. Water was used by
the farmers in this larger area for several years, then dissensions over
the use of the water arose and the ditch was allowed to deteriorate. It
was not used after 1900, when a large break occurred in Sand draw
that was never repaired.

When the company failed to keep the canal in repair, in accordance
with the contract, Lisco was forced to keep the upper end in running
order to supply water to his lands. He immediately brought an action
and obtained a decree giving him his water right and the five miles of
the canal on his former right of way. He then attached the canal of the
company for the costs of the suit and took possession of the upper seven
miles, thus making the Lisco canal twelve miles long instead of five
miles.

In 1910 Lisco made an application for 3 second-feet additional, in
order to cover all the lands below the canal. He then listed his own
lands for sale, attaching a water right to each tract sold.

A mutual stoek company with a capital stock of 320,000 has been
organized and has taken over the management of the canal. There are
about 2,800 acres under the ditch, and during the season of 1914 water
was applied to 1,410 acres., The maintenance and operation charges have
been very low, being only 25 cents per acre.

MIDLAND CANAL (D-789) AND OVERLAND CANAL (D-791).
These two canals were built during 1894 and 1895 by individuals. Each
cost about $2,000. The Midland has a length of 41 miles and the Over-
land a length of 5 miles. The Overland heads below the Midland, but
being built on a lighter grade it crosses over the Midland two miles be-
low the headgates of that canal, The Overland canal was scld to the
Westen Land and Cattle Company in 1905, and since that time the portion
of the ditch lying below the Midland canal has been practically abandoned,
the water being brought from the river through the upper portion of the
Midland canal. This has practically combined the two ditches. About
2,240 acres are susceptible of irrigation from the combined canals, but
only about 1,000 acres are irrigated annually, this being equally divided




82 REPORT OF STATE ENGINEER

between the two water rights. The cost of operations under the Mid-
land canal was 10 cents per acre during the season of 1912, being one
of the cheapest operated ditches on the river.

ORR AND VANCE DITCH (D-811). This is a partnership ditch,
built during the period 1894-97, 214 miles long, and cost $350, In 1801
a new point of diversion was located farther up the river and about three-
fourths of a mile of new ditch was built at the upper end. Water is
diverted from a narrow channel at a level below the bed of the river so
that a water supply is available at all times. In 1902, an extension of
one-half mile was built, making the total length about 314 miles, and the
total cost about $800. The ditch has approximately 235 acres under it,
of which about 200 acres were irrigated during 1914 at a total cost of
about $30, or 15 cents per acre.

ALFALFA IRRIGATION DISTRICT (D-738). A petition for the
organization of an irrigation district was filed with the county commis-
sioners of Keith county. It was approved May 4, 1895, and an election
called for June 8 On June 17, the commissioners met as a canvassing
board and declared the district duly organized. In March an application
for 100 second-feet of water was made. A contract for the excavation of
the canal was let at 81- cents per cubic yard. Eighteen miles of canal
were built in 1895, the contractor being paid in bonds. The district voted
$22,000 in bonds and all were exchanged for construction work.

The district has an area of 6,169 acres, but as an irrigation entor-
prise it never has been a success. Water never has heen carried the en-
tire length of the canal and during the season of 1914 only ten miles
of the canal were in operation, from which 1.440 acres were irrigated.

All the bonds are outstanding. Their validity was questioned, but
it has been upheld by both the supreme court of Nebraska and the Circuit
Court of Appeals of the United States.* No levy for interest or for bond
fund has been made yet. For the purpose of levying the maintenance
and operating charges, all land within the district is assessed on a valu-
ation of $10 per acre. The maintenance and operation levy is 30 millgs,
making the cost of 30 cents per acre. The crops raised by irrigation are
alfalfa, corn and wild grass.

KEITH AND LINCOLN COUNTIES IRRIGATION DISTRICT
(D-722). In 1894 the Sutherland and Paxton Land and Irrigation Com-
pany was organized, and posted a notice of appropriation on the south
bank of the river in Section 18, Township 14 north, Range 36 west. Twen-
ty-eight miles of canal were built during the year 1894, at a cost of about
$45,000. This diteh crosses the divide between the North Platte and the
South Platte rivers, enters the South Platte valley just below the town
of Sutherland, and swings westwardly.

Water was diverted in 1895, and has been used continuously ever
since. Water rights were sold for $7 per acre on the North Platte drain-

*Rod,f::rs v. Thomas, 193 Fed,, 952; Orcott v. MeGinty, 148 N. W., 586.
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age slope and for $10 per acre on the South Platte drainage slope. The
water contracts contained a clause whereby the company reserved the
right to turn the canal over to the water right owners, at the end of ten
years. All laterals were built by the farmers.

In 1905 the canal was turned over to the water right owners, who
organized as the Keith and Lincoln Counties Irrigation Company, which
operated the canal for one year. On October 4, 1905, a petition signed
by forty-one landowners was presented to the county commissioners of
Lincoln county, praying for an organization of an irrigation district, and
on October 30 the commissioners approved the petition and called an elec-
tion to be held December 2. On December 11 the commissioners met as
a canvassing board and finding 39 votes “yes” and 14 votes “no,” declared
the district duly organized.

On March 1, 1906, the district voted bonds in the sum of $65,000, of
which $49,000 was paid to the company, who in turn cancelled all water
eontracts and turned the canal over free from debt. The other $16,000
was expended in betterments and improvements of the irrigation system.
This district has an area of 8,360 acres.

The land, for district purposes, is assessed on a valuation of $20
per acre. For 1914 the levy for maintenance and operation is 50 mills
and that for interest on bonds and bond-sinking fund, and interest,
34 mills, thus making the cost of water $1 per acre for maintenance and
operation, and 68 cents for bonds.

During the season of 1914 about 6,450 acres were irrigated. The
principal crops grown are alfalfa, wheat, corn and other small grains.
The Hunter orchard of about 40 acres, described on page 61, is located
under this eanal, and demonstrates what can be done in the way of rais-
ing fruit.

SOUTH SIDE IRRIGATION AND LAND COMPANY CANAL
(D-667). This canal had its beginning in the latter part of the eighties,
at which time it was proposed to build a canal from the South Platte
river upon almost the same line that later was occupied.

Early in 1894 an enterprise was promoted for the purpose of divert-
ing water from the North Platte river to irrigate lands to the south side
of the South Platte river just south of the town of North Platte. The
first plan of this enterprise would have left a large acreage southwest of
the town of North Platte and south of the South Platte river above the
canal. After investigation, it was found to be feasible to locate the canal
between the rivers farther west at a higher elevation, and a notice of ap-
propriation was posted on the south bank of the North Platte river. This
right afterwards was transferred to the company.

The South Side Irrigation and Land Company, with a capital stock
of $75,000, was organized on June 17, 1894. Very few contracts for con-
struction were let, almost all the work being done by the farmers them-
selves. They either were allowed a certain wage per day or were given
credit for the number of yards excavated. With the exception of some
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few cases where money had to be advanced to supply the necessities or
for feed for teams, all work was paid for in stock of the company at a
rate of 5 cents per cubic yard. Where cash was advanced, only four cents
per cubic yard was paid,

A contract was let for the construction of 63, miles of canal lying
between the two rivers, payment {o be made in stock of the company.
The contractors furnished bond for $20,000 to guarantee the eompletion
of the work and the company agreed to furnish the right of way. The
work was begun simultaneously at the banks of the South Platte river,
the farmers working down the canal on the south side of the river, and
the contractors working up the canal between the rivers. The company
became involved in litigation over some right of way between the rivers,
and the contractors ceased work after two miles of canal had been com-
pleted. The winter of 1894-95 was an open one and the farmers worked
throughout the entire winter. During the years 1894-95, 41 miles of canal
were completed.

As no stock was sold for cash, the landowners formed an improve-
ment district and voted $10,000 in improvement bonds to pay for the ma-
terial used in the construction of an inverted siphon across the South
Platte river. This structure was a double box seetion, containing over
250,000 feet B. M., of lumber, and cost $12,000. The total cost of the
canal was $85,000. .

Water was run through the entire length of the canal for several
years. Better weather conditions and dissatisfaction among the water
users because of the non-delivery of water, led many either to sell their
landholdings or quit using water, and resulted in the canal falling into
disuse, and no water being carried south of the river for some 12 or 14
years. The abandoned canal was sold under foreclosure to satisfy a
debt of $5,000, and no further attempt was made to operate it. More
than 25,000 acres lie below the canal, the greater portion of the land be-
ing located upon the second bench.

PLATTE VALLEY IRRIGATION DISTRICT (D-635). An attempt
was made at North Platte during the early eighties to promote an irriga-
tion enterprise at that point. On January 11, 1883, a company was or-
ganized with a capital stock of $100,000, but nothing accomplished. On
May 14, 1883, the North Platte Irrigation and Land Company was organ-
jzed with a capital stock of $160,000. In the meantime, part of the in-
corporators had purchased from the Union Pacifie railroad 6,321.27 acres
of land. On July 1, 1884, these lands were sold to the company for $40,-
000. During the years 1883-84, 25 miles of canal were built through the
above-mentioned lands, and on October 15, 1884, the east half of the canal
was transferred to the company for $40,000. Some of the incorporators
purchased 7,821.89 more acres from the Union Pacific Railroad Company,
and on January 13, 1886, these lands were transferred to the company
for $40,000.

The canal was built with the intention of watering all the land,
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some 25,000 acres, lying between the canal and the river. At first water
rights were sold for $6 per acre, but later the price was raised to $12.50
per acre. During the first years the canal was in operation the people
did not share the enthusiasm of the promoters, and not many water
rights were sold. The canal was not used for irrigation to any extent until
about 1890, the beginning of the series of dry years which followed.
During the next few years there was much dissatisfaction regarding the
delivery of water, and many farmers having lands located between the
canal and the river filed notices of appropriation and constructed other
canals below the North Platte Canal, thus reducing the average tributary
to that canal.

On January 26, 1892, the North Platte Irrigation and Land Company
transferred all its holdings, consisting of 4,483 acres, and the canal, to
the North Platte Land and Water Company, a foreign corporation for
$338,000. This company immediately placed a mortgage of $150,000
upon the canal, On February 1, 1892, five days later, the canal subject
to this mortgage, was transferred back to the North Platte Irrigation
and Land Company, and after that date the canal and lands were handled
by two distinct companies. For ten or twelve years after 1894 the system
was successfully operated.

On June 12, 1911, the canal was transferred to a receiver. On Aug-
ust 31, 1911, a petition signed by thirty-three landowners was filed with
the county commissioners of Lincoln county, praying for the organization
of an irrigation district. On October 24, the commissioners approved the
petition, and called an election for December 2. On December 11, the
commissioners met as a canvassing board and finding 33 votes “yes,” and
6 votes “no,” declared the district duly organized, with an area of 11,-
262.58 acres. The area included has been increased since to 11,375 acres.
Upon an order of the court the receiver of the North Platte Irrigation
and Land Company transferred the canal to the Platte Valley Irriga-
tion Distriet on February 6, 1912. No bonds were issued for its purchase,
as the district embraced the lands for which water rights had been sold
by the company.

The district is now building a diversion dam amd headgate, for which
it expects to pay without a bond issue. For the purpose of levying taxes
to cover maintenance and operation, all lands within the district are as-
sessed on a valuation of $25 per acre. The levy for 1914 was 40 mills,
making the cost of water $1 per acre._

About 11,000 acres within the district were irrigated during the sea-
son of 1914. The district is given over to general farming, alfalfa being
the chief crop. Some wild hay lands are located along the upper portibn
of the canal.

This canal was the first large canal built within the state and during
the later years has been successfully operated.

PAXTON AND HERSHEY CANAL (D-653). The Paxton and
Hershey Irrigating Canal and Land Company was organized July 186,
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1894, with a capital stock of $100,000. A notice of appropriation had been
posted on February 13, 1894, on the south bank of the river in Section
18, Township 14 north, Range 33 west. This right afterwards was trans-
ferred to the company. On July 21, 1894, land holdings of the chief in-
corporators were transferred to the company for $100,000 and on October
12, 1896, the company acquired an additional 1,053.3 acres at a cost of
$30,985.80. The company constructed ten miles of canal during the year
1894, at a cost of $15,000. All land sold had a water right attached, and
the contracts contained a clause stating that the canal would be turned
over to the water users within a specified time. In 1907, the water users
organized into a mutual stock company and took over the management
" of the canal. ‘

There are 7,833 acres below the canal, and during 1914, 7,300 acres
were irrigated. The maintenance and operation charges are low, being
30 cents per acre. The land is given over to general farming, alfalfa
and wild hay being the chief crops.

THE SUBURBAN IRRIGATION DISTRICT (D-662). A notice of
appropriation was posted on the south bank of the river in Section 12,
Township 14 north, Range 33 West, on May 22, 1894, and on May 24,
1894, the Farmers and Merchants Irrigation and Land Company was or-
ganized with a capital stock of $50,000. On July 20, 1894, the articles of
incorporation were amended, changing the capital stock to $25,000. This
company proposed to build a canal to cover all the lands lying in the
delta around and below the town of North Platte and during the years
1894-95, 18 miles of canal were built at a cost of $25,000.

On January 28, 1896, a petition was filed with the county commis-
sioners of Lincoln county, praying for the organization of an irrigation
district, and on March 16, the commissioners approved the petition, and
called an election for April 10. On April 20, the commissioners met as
a canvassing board, and finding ten votes “yes” and one “no,” declared the
district duly organized. The district voted bonds in the sum of $26,000
for the purchase of the canal. The area of the district is 6,920 acres,
of which about 5,000 acres were irrigated in 1914.

The land for irrigation district purposes is assessed on a valuation
of $10 per acre. The maintenance and operation levy for 1914 was 39
mills, and that for bonds was 48 mills, making the cost per acre 39 cents
for maintenance and 48 cents for sinking fund and interest, a total of 87
cents.

The principal crops raised are alfalfa, wild hay, and small garins.
The enterprise has been very successful under the district organization.

CODY AND DILLON CANAL (D-649). The Cody and Dillon Irri-
gation Canal Company, a partnership, on December 29, 1893, posted a
notice of appropriation on the south bank of the river in Section 9, Town-
ship 138 north, Range 31 west, and during the year 1894 built 13 miles
of canal at a cost of $10,000 to irrigate .its own lands. For some years
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only nine miles of the canal have been in operation. There are 3,640
acres under this portion of the canal, of which 2,660 acres were irrigated
in 1912, The maintenance charges are very light.

. The following table shows the status of the canals from the North
Platte river:



STATUS OF CANALS ALONG THE NORTH PLATTE RIVER

1912 ’

1914 ;

Interstate Canal.
French Ditch
Mitchell Diteh...

Gering Canal
Farmers Canal..
Columbia Canal...
Rooster Canal__.
Ramshorn Canal.
Enterprise Ditch.
Winter Creek Canal
Homestead Ditch
Central I. and P.
Minatare Ditch..
Round House Rock
Steamboat Ditch...
Steamboat Ditch.
Castle Rock Canal.
Liebhardt Canal....
Kah Ditch
Nine Mile Canal.
Stort Line Canal..

Chimney Rock Canal.

Chimney Rock Canal
Alliance Canal..
Alliance Canal.
Dobson Lateral...
Belmont Canal
Belmont Canal..
Empire Canal...

Empire Canal |

No. J Built [ Cost Operated | Acreage
Year  Mile’ Under Irrig. Repts
, Yr. Mile Diteh 1912 ‘ 1914
190&14 131 |$638105000 1914 - 131. 107530 !
P— JRUSNOS SOV DO
3 11800 91 28 56100.00 |1914 28. 16800 .
25, 177000.00 1914 © 25, . 15281 S000 ! 15281 .
73. © 2500000.00{1914 = 73. ' 65000 25000 | 37756
-------- remanrm | rremese I i
1 | : ‘ !
1893-941 8.5 6250.00(1914 1 65° 2542°
D 920 '1883-95 24 |  31306.00(1914 ' 24 275
3 12. | 10700.00}1914 12 5840
05! 635.00 |1897 | ’
7. 15000.00 [1914 | 7 2611 | 25371 2611
‘ 18, ©  26500.00 /1914 18 93167 4000 9316
A by ; '
A 186 830: 830
A 350 | |
D 921 ' 1889-9G 20 20, 7080 780
AT165 e PSR 1
. D944 1890 13 500.00 1014
D 925 189093 21 15000.00 [ 1914 Gus
"D 946 1893 5 6000.00 1914 3023
D 814 1880-96 17. ;  16000.00/1914 17.  T000| 5967 | coeeee
| D1031t! S S —
i D874 | 1593-96 14, ' 12000.00[1914 6280

]"0000 00 1914

l1s00-92 41 |
‘ 6. . 350000 1914 6 , 2280 2000, 2280
A s66 L awis RPSUURRS S ; f !
| ‘ i
] L ] » L]

6640 oo

“1 3;)
*2.50
.35

FL I ———

150 50|
50| -

48’208] 91484 $ 1.25 $110’U S. R. S.

*1.50 Irrlgatlon District
*2 00‘ Irrigation District
*4 50 ' lrrigation Distriet

f

‘ Mutual Stock Co.

.00 Irrigation District
. | Corporation

*:

*2, 70‘ Irrigation District
: Mutual Stock Co.
i
' Mutual
| d-A186
1,37 Irrigation
d-D921
.......... Private
*2. 0| Irrigation
.5¢ Irrigation
*1.80 i Irrigation
e | A-DB84
*1.44 Irrigation
1 d-D874
d-D874
Corporation

Stock Co.

District

Iyistrict
District
District

District

" i
..lMutual Stoek Co.
i
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STATUS OF CANALS ALONG OTHER TRIBUTARIES OF THE NORTH PLATTE RIVER—(Continued)
777777777777 - | o ) | Operated | Acreage +M.
Na Built Cost C— = — - & O.
‘ Under  Irrig, | Repts ——————
| Year Mile | Yr.: Milc! Diteh 1 1012 1914 1012 1014
i — | ‘ - i
Schemmerhorn Capal.......... A 418 1897 7. | 5000001914 7. | 2400| 2000| 2080 | .15 .....| Mutual Stock Co.
H. T. Clark Caral........... D85 183 3.(  1500.001907| s 600 oo I '
Logan D 821 1889-90 15 e 1914 15 480 150 175 Mutual Stock Co.
Browns Creek Canal....... D 857 . 189195 23. ,  22000.00:1914 | 23. | 46540 | 3600 6540 Irrigation District
Browns Creek Canal.. . D1033} A-D&ST ... [ N UV IO R
Tetreault Diteh No. 2 - A 353 . 2., RS !
Beerline Canal. . D887 184 70! 1. 2040 680, 2040 Mutual Stock Co.
La More Ditch__. A 327 ' 1896 5. 5 1620 700! 335 Partnership
Lisco Canal .. D 856 1893 5 J— 1500 | ... :
N.R L C. & W, P. Counnnceee i A 243 11896-98° 33, ‘ 33000.00 [ 1900 . 12000 | ;
Lisco Canal DA 991 s e 1914 12, (1) Mutual Stock Co.
Hanonah Irrigation Canal........ D 886 ' 1894 3.1 1500001910 " 400
Rush Creek Irrigation Canal... D 802 - 1893 3.5 1000.00 (1914 2. . 1020 Mutual Stoel: Co.
Bower Ditch ‘ D 787 1895-95 4.51 2262.00 1906 | ... 1640
Spohn Ditch D 801 1895 2| 4500.001914; 2. 900 Private
Lyons Irrigation Canal....... ‘D 803 ' 1894 3. 2170.00 {1902 | ... 2890
Oshkosh Canal ‘ D 797 1892 4.3 3000.00 {1914 | 4.3: 2800 Mutual Stock Co.
Gyger Ditch "D 866 1895 1.5 400.00 (1903 | ...
Midland Ditch... s D 780 189495 4.5 © 200000 (19141 4.5 Private
Overland Trrigation Co. Canal... D 791 188495 6. 2000.00 (1914 4. Private
Bushnell Bros. Ditch.. . D 809 1895 2, 230.00 (1907 | ...... i
Signal Bluff Ditch..._.. . D807 1895-11 4.5 5000.00 1914 4.5 Partnership
Orr and Vance Diteh.. .. D 811 ' 1894-97 3.5 800.00 1914! 35" Partnership
Robbins and Williams Ditch.... D 804 1895 6.5 74500 s | ... »
Alfalfa Irrigation Dist. C... D 738 1895 18. ¢ 22000.00 1914 | 10. ! Irrigation Distriet
Holcomb Ditch. .. A 1 188598 4. 4000,00 |1914 3. Private
Hayland Canal... D 732 1894 1.5 300.00 1909!
Meyers & Phelps C.. D 709 1892 35 1700.00 11914, 2.7
Fernstrom & Nissen D 737 1895 3, 1500.00 1911? ........
8. & P. I.. and Irr. Canal | D 722 1894 28, 45000.00 (1914 ' 28, Irrigation District
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STATUS OF CANALS ALONG OTHER TRIBUTARIES OF THE

NORTH PLATTE RIVER—(Continued)

No. Built Cost Operated Acreage t\ol
Year  Mile i ) l'l!l‘(‘l" Trrig. . Repts - - ‘——v
} Tr., Mile Ditch X 102 1014 1912 1914
Sheridan & WilsOn. o ceceereeee | D 710 189293 3.5 | 1250.00 1908 | ... i :
Seuth Side I. and L. C. C.. "D 667 189495 4L |  85000.00{1900| ..
North Platte Canal...... iD 635 '1833-84 25. |  60000.001014 | 25. 12654’ 9680 12654 (rrigation District
Paxton & Hershey C.... ‘D 633 , 1804 10, | 150000011914 | 10, 7833 3480 7833 Mutual Stock Co.
Farmers & Merchants .1 D 682 | 1804 18, | 25000.00 1914 | 25, 6020 4320 - Irrigation District
Dikeman Canal . D 684 | 1895 19 1000
Cody & Dillon...... ‘D 649 ' 1894 13, | 3640 Private
Hubbard & Hall.. ‘D 691 18968 5 ! 2000 .
Keith Canal D 657 '1895-96 10. | . 2000
Smith Canal | D 676 1895 4. 2000.00; ¢ 1400

Totals |

783.0 | $9773014.00 .......

649.0 420011 185800 2547

* Highest charge: 1, e., charge on highest priced land.
(1) 2800 acres lie below the canal as now operated.
d- An additional water right for diteh (number).

{ Water right pending.

¢ Diteh not used for years.
s No water ever diverted.
4 Maintenance and Operation.

06

YHANIDNT HLVLS 40 I40ddd

T it N o

b

S T L




BOARD OF IRRIGATION, HIGHWAYS AND DRAINAGE 91

CANALS ALONG PUMPKIN SEED CREEK

Owing to the small water supply of the creek the irrigated lands lie
in a very narrow strip adjacent to the stream, and most of the canals
are small. The first irrigation was attempted in 1879, when the Bay
State Cattle Company built a ditch which was used for years to irrigate
wildhay lands. In 1882, J. S. Wright built a ditch and began to divert
the water from the ereek. Then in 1887 three ditches were built along the
creek, and about this same time the Laing ditch was built on the head-
waters of Lawrence Fork, a tributary of Pumpkin Seed creek. The prac-
tice of irrigation was undertaken in earnest during the dry years of
1891-1895, and it was during this period that the greater number of
ditches were built.

There are thirty-three existing appropriations from the creek, with a
total appropriation of 117.32 second-feet. Five of the appropriations
never have been used; three either have been abandoned or have not
been used for years; no construction has been done on three; one is used
merely to create a lake; and three are merely additional rights to exist-
ing canals. No information could be obtained concerning two.

Twenty-four ditches have been built along the creek, of which nine-
teen were in operation in 1914, and of this number, nine were operated
as private ditches, six by partnership, and two by mutual stock com-
panies. Data regarding the ownership of two could not be obtained,

There is always a shortage of water in the creek during the growing
season, but during 1914 the flow was exceedingly short, as little rain fell
#fter May. Of the 46.6 miles of ditch built 3814 miles were in operation
during 1914, and capable of supplying water to 7,571 acres. The prin-
cipal crops grown by irrigation are alfalfa, wild hay and grain.

Alfalfa can be cut three times during the season.

This valley has n9 railway facilitie§ and all produce grown is usually
fed to stock.

The flows of the tributaries of Pumpkin Seed creek are all appro-
priated, and there are shortages of water during the growing months.
There are twenty-four existing appropriations within the basin besides
those upon Pumpkin Seed creek. Five of these either have never been
used at all or have not been used for a period of years and three are for
extensions to existing canals, no construction was done on one, and no
information could be obtained regarding three. Eighteen ditches, with
a total of 20.6 miles have been built, and 17 ditches with a mileage of
18.6 miles and capable of irrigating 2,790 acres were in operation during
1914,

Thus within the drainage basin of the Pumpkin Seed creek 42 ditches
have been built and 36, capable of covering 10,361 acres, were in opera-
tion during 1914.

AIREDALE CANALS Nos. 1 AND 2 (A698-699). The application
for the water right was made in 1908. Work was begun on Canal No.
1 in 1905 and completed in 1908, two miles of main ditch and about two
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miles of laterals having been built. Canal No. 2 was begun about the
same time, but was not completed until 1911. Concrete dams and head-
gates have been built and concrete measuring weirs installed in both
ditches. The cost of construction for each ditch has been about $1,600,
Each ditch covers about 500 acres, of which 290 acres under ditch No. 1
and 820 acres under ditch No. 2 were irrigated in 1914. The land is
mostly in alfalfa, with some wild hay and small grains.

MUTUAL DITCH (D-843). The Mutual Ditch Company was in-
corporated with a capital stock of $10,000, each share representing a
water right to forty acres and having a par value of $100. Only ten
shares were subscribed for, and at the present time these are held by
seven parties. Four miles of ditch were built during 1891 at a cost of
$2,140. There are 800 acres under the ditch, of which 160 acres were irri-
gated in 1914. The average annual cost of operating and maintaining
the ditch is $100, or 621 cents per acre. New headgates were built in
1912 at a cost of $250.

BIRDCAGE DITCH (D-892.) The Birdcage ditch was built in 1895
and is about two miles in length. The old ditch was on the north side
of the creek, but a new ditch has been built on the south side with a
flume across to the same ground. The cost of construction was about
$600. This ditch is owned by three parties in partnership, and covers
140 acres, of which 60 acres were irrigated in 1912, at a total cost of
$50. The land is in alfalfa and wild hay.

ROUND HOUSE ROCK DITCH (D-884). This ditch is two miles
long, and was built in 1894-95, at a cost of $1,000. It is owned in part-
nership by three partners, who hold three-eighths, three-eighths, and one-
fourth interest, respectively. Three hundred acres lie blow this ditch
and 160 acres were irrigated in 1914, The cost of operation and mainten-
ance is $75 per year. Alfalfa and wild hay are grown.

COURT HOUSE ROCK IRRIGATION CANAL (D-840). The Court
House Rock Irrigation Canal Company was organized with a capital stock
of $6,000. Each share represents a water right to 40 acres and has a
par value of $100. Only thirty shares were subscribed, and these have
been increased in value to between $200 and $250, each. In 1891-92, the
company built five miles of canal at a cost of $4,060. There are 3,000
acres below the canal, of which 2,000 acres were irrigated during 1912.
The cost of maintenance and operation for 1912 was $8 per share, or 20
cents per acre. About 1,000 acres are planted to alfalfa and the balance
is mostly in small grains.

LAST CHANCE DITCH (D-883). This is a partnership ditch, built
in 1896. The system consists of three miles of canal, and a double row
sheet-piling dam across the creek, the cost being $3,600. There are 900
acres under the ditch, about 500 acres of which are usually irrigated each
year at a cost of about 20 cents per acre. The acreage is about equally
divided between alfalfa, wild hay, and general farming.
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MEREDITH AND AMMER DITCH (D-876). The Meredith and
Ammer ditch was built in 1893. The system consists of two ditches, one
on either side of the creek, diverting water at the same dam. The diteh
on the west side is two miles long and the one on the east side is 214
miles long. At present the ditch is owned by a partnership of four equal
shares. Eight hundred acres were irrigated from this canal in 1912 at
a total cost of $100, or 121, cents per share.

The following table shows the status of the canals along Pumpkin
Seed creek and its tributaries:




STATUS OF CANALS ALONG PUMPKIN SEED CREEK

Hampton Diteh....
Clearfield Canal..
Peters Ditch
Reservoirs 1, 2 and 3.
Logan Diteh...
Beatty Canal

Beatty Canil.....co i |

Theo. Johnson Ditch..
Airedale Canal No, 1
Airedale Canal No.
Airedale Canal No.
Airedale Canal No.
Kelley Diteh
J. 8. Wright D. No.
J. 8. Wright D. No. 1..
Heard’s Ditches 1 and 2
Endered Diteho........
Abbott & Wisner Ditch
Smith Diteh
Waitman’s Ditch
Mutual Ditch
Seeley Irrigation Ditch..ees
J. J. Maxwell Irrigation Ditch
Birdeage Diteh..........._
Round House Rock D
Smith & Wheeler.........
Duntap Diteho.....
Wm. M. Willard Ditch
Court House Rock D
Court House Rock D....

Built
Year Mile ‘
t 1.
R
1894 | 2
1w ooT
1891 1.
Q
o
1005

Cost

' Opervated :

Acregge

2 250 |
. 320
1. 100
0.5 } 70
2.5 200

2,

2.

1.

1% 40 i 15 30

1 100 ‘ 10 ;

3 21001 1000 1420
[ *

1.00,

i : l:'mler Irrig. Repts 91‘_’.
¢t Yr,, Mile| Diteh, 1012 1914
. i © 160 .
$ 205.00 1!)143 2. 100 150 10| Private
1200.00 11914 1 0.7 100 91 .20 | Private
300.00 1914 1. 240 190 .| Private
I I
) Began and abandoned
. e .
i 300 Private

d-4A (98
Private
d-A 699

Private

Private
Partnership

Used as fish pond

Mutual Stock Co.

Partnership
Partnership
Private

.00, Private

.63 ' Partnership

.20 Mutual Stock Co.

ceeveeenee - A-D 840
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STATUS OF CANALS ALONG PUMPKIN SEED CREEK—(Contimueed)

No.
Year
Swanger Ditch AL o
Last Chance.... - j D 823 I1896
Meredith & Ammer Ditcho | D 876 1803
Totﬂls ............ I .

. | ———— o
46.6, $ 18984.00 ... 38.5 8001

Cost Operated

Mile : | I'unlo-r‘. Irrig. Repts 1012
| I Mile  Ditehr HHZ | 1014 ;
3., $500.00 1911 3. 900 700, 530  .20| Partnership
1.5 ;
I

1014 .5 1000 800! 13 | Partnership

4500, 3304

T No further information availalle,
¢ Ditch not used for years.
* Water right pending.

- An additional water right for diteh (number).

o No construction work.
4 Mainteuance and Operation,
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HUNTINGTON SPRINGS.......

Cord Ditch

WILLOW CREEK
Willow Spring Ditch
Willow Spring Ditch

LAWRENCE CREEK
Laing Ditch.
Randoll Brether
Doran Diteh

1.

9

Bicket Ditch

Niehus Diteh...
Harper Ditch..
Spring Branch Diteh...
Spring Branch Diteh..

H. V. Redington Ditch...

B. 8. Crigler Diteh...
Crigler Extension
Redington Ditch...

GREENWOOD (REERK

Nelson Canalo

T'rinnier Canal
Coulter Canal..
Capron & Lamb...

STATUS OF CANALS ALONG TRIBUTARIES OF PUMPKIN SEED (REEK
T T A‘ T 7\
No. . Built Cost Opemlml Acreage : +M ‘
" Year : Mile ' Under i irri;:. Repts | ]')1’
\ Yr. | Mile Diteh 1912 1914
' I ‘ | ‘
A 718 S S — 1914 s s [OOSR 7 & RO
I |
1901 | 12°%  500.00{1914 1.2 160 ! ceeeeeenenne B 1" FR—
1901 1 12, 500.00{19141 12 [T R — S -+ J R —
! [ ——— [— \ 1
............. i 24§ 1000.00|... 24 220 | ... 210;
Dg2w 1887 | 03'$ 80.00 {1914 40 15
A1100 11880 15, 150.00| 1914 200 60 67 }
D £50 1894 | 1, 375.00 1014 | 80 e 55,
A G670 | 1803 . 03 100.00 | 1914 | 80 30 80| .
A 330 | 1900 .5 LG 1914 70 60 63
L 669 11902 0.5 200.00 | 1914 160 100 160 .
D 862 1801 3. 250.00 | 1914 240 100 240 |
A ATE i s e | : i
. D 893 11893 0. 50.00 1914 | 35 ‘
"D 861 1891 15 200,00 1914 | 320" 50 140 | $ 1.00: Private
A486 T ISR i |
D 820 }1890 1. 130.00| ¢ .
Totals | .. 81'% 163500 ! 1
i !
i I
D 843 1803 29 §  1720.00|1014 22
s 892 23 1000.00(1914, 2.5
D 830 . 1590 2. 750,00 (1014 © 1.
| D 850 | 1893 1.7, 550.00(1014 ; 1.7

$1 OOJ Private ,
. - | Private

- ‘ Private
. ‘ Private
. I Private

a- D61

.| Private
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STATUS GF CANALS ALONG TRIBUTARIES OF PUMPKIN SEED CREEK—(Continued)

No. wJ Built [ Cost Operated Acreage +M.l

L - e &O“
Year  Mile Tnder Irrig. Repts! 1912

Meglemre Extensioun... A SAE
L TAL04D T
|

\ \'1'.i Mile Ditch 1912 1914
T i |
- - I
Dean Iditeh...... AMH ' e ‘ 1 - ,I~
Meglemre Ditel CA2UE 1N 1.7 oo 1014 1.7 160" 30 160 1 .. . | Private
l

i ! ‘ e-A 204
North Robinson Dean.... Do .

CTOtals e 1+ 1011 $ 522000 [ 91 13451 470?i 310 |
SPRING BRANCH I ‘ ' ;

Harper Ditech No. o .. A €4t ... L ‘ ‘ |
+ No further information available. d- An additional water right for ditch (number).
¢ Ditch not used for years. o No construction work done.
e An extension to ditch (number). 4+ Muaintenance and Opersation.
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CANALS ALONG BLUE CREEK

With the exception of Blue, White Tail and Birdwood creeks the
flow of the other tributaries are small and, with the possible exception
of Birdwood creek, the flow of each has been over-appropriated and there
is not sufficient flow to supply the demand. The crops raised by irriga-
tion are alfalfa, wild hay, and some general farming on a small scale.
The value of irrigated lands located upon these tributaries depends upon
the improvements and the distance from market.

Only a few of the canals along this creek will be given special men-
tion.

PAISLEY IRRIGATION DISTRICT (A-515}. A notice of appropri-
ation was posted on November 20, 1894, and some time following, about
five miles of canal were built. In 1898, the Paisley Irrigation District
was organized and an application for an additional water right of 4 sec-
ond-feet was made on September 13, 1898, but the state board of irriga-
tion dated the priority as of July 14, 1839. The district took over the
canal and extended it about a mile, making a total length of approxi-
mately six miles. The district comprises an area of about 1,600 acres,
of which 800 acres are irrigated annually. The district at one time voted
$1,300 in bonds but only $900 were issued.

BLUE CREEK IRRIGATION DISTRICT (D-785). A notice of ap-
propriation posted December 27, 1893, was acquired by a company who
constructed the Blue Creek ditch. The ditch was 121 miles long and
cost $5,000. The landowners under the ditch organized the Blue Creek
Irrigation District and voted bonds in the sum of $10,000, which was paid
to the company for the ditch, the company cancelling all water rights
previously sold. The district has an area of 3,170.6 acres, of which about
2,790 acres are irrigated annually.

GRAFF CANAL (D-788). A notice of appropriation was posted in
1894 and during 1894-95, eight miles of canal were built at a cost of
$5,000. In 1901, one partner purchased the interest of the other partner-
and in 1906 the canal was enlarged at a cost of $1,500. Water rights were
formerly sold at $4 per acre. Later a mutual stock company was organ-
ized with a capital stock of $10,000. Each share represented the water
right for 160 acres and had a par value of $1.600. There are 2,200 acres
below this canal and it is vsvally all irrigated. The maintenance and op-
eration charges are small, about 20 cents per acre.

The following table shows the status of the canals along Blue Creek:



STATUS OF CANALS

ALONG BLUE CREEK

High Line Ditch..
West Side Ditch..

I'aisley Irrigation District
Eggers LExtension........

Delautour Reser-oir
Blue Creek Canal .
Blue Creek Dite! ...

Towa Irrigation and Tinp Co,

TUnion Irrigation ard W, 1. (.
Graff Canalaoiiiine e

Yoooo

Na. Built Cost
Year Mile
D 79n 1895 1208 5000
1> 81 . 1895 5. 3000.00
A 515 1898 1 900.00
A 1154 i i
A1374 P " |
78 1894 125 10000.60
71 1893 3 1455.00
T e R
762 1890 1, 1676.00 |
TR 1804 8. 500000|
T T
Totals ... 352§ 288100

Operated | Acreage

— - — & O,
Under Irrig, Repts| 19121
Yr.. Mile| Diteh ‘ w1z 1914 ‘

Never completed

[RREAS

e Distriet formed A 515
1914 6! 5 % 1.25' Irrigation District
114 125 3170 ‘ 2070 | Irrigation District

1240 800

s 33 | Partnership

Included under D781

4 4 1200 0

1135 .10 Corporation
1914 8. ‘ 2262 2200 202 .20 Mutual Stock Co.
....... 310 9417 7670 9252

* Water right pending.

t No further information available.
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100 REPORT OF STATE ENGINEER

CANALS ALONG WHITE TAIL CREEK

KEYSTONE CANAL (A-662b, 843, 1003). On July 18, 1891, a land
and caitle company posted a notice of appropriation claiming twenty-
one second-feet of water, and constructed 614 miles of canal at a cost
of $2,400. Later, it practically abandoned the canal. Parties wishing
to use the water of the creek for irrigation started to contest the right
of the land and cattle company and a compromise was reached wherecby
they obtained three-sevenths of the control of the old canal, Several
years later the canal was again practically abandoned. On April 26,
1902, successors to the company made a new application for a water right
of 45,70 second-feet and re-opened and slightly straightened the canal.
One of the stockholders of the new company became sole owner, and on
November 30, 1906, made an application for an additional water right
of 4.29 second-feet, and at this time straightened the alignment of the
canal considerably. In the meantime, he had acquired several other small
canals in the purchase of adjoining lands, but practically abandoned them
by supplying all the water used from the Keystone canal, In 1909, he
organized the Keystone Irrigation Company, with a capital stock of $140,-
000, and listed all his lands for sale. On May 27, 1910, an application
for an aditional water right of nine second-feet was made in the name
of the company, in order to secure a water right for every acre.

The agent with whom the lands were listed re-opened, straightened,
and lengthened the canal sufficiently to cover all the lands on the east
side of the creek, making a few applications for small water rights and
relinquishing others in order to clear the water-right records. About
$3,000 was spent in making these improvements. Four thousand acres
under this canal were sold at $20 per acre. Each acre carried with it a
water right and stock in the Keystone Irrigation Company, which is how
operating the canal. Three thousand acres were irrigated in 1914. The
maintenance and operation charges are low, 15 cents per acre.

WEST KEYSTONE (A-1001). At the time the Keystone Irrigation
Company was organized there was no canal to cover the land west of
White Tail Creek. An application for a water right of 13 second-feet
was made for these lands, and the West Keystone diteh, 13 miles lorg,
was built at a cost of $1,000. The lands under this ditch were sold on
the same terms as those east of the creek. The canal is owned and
operated by the Keystone Irrigation Company. There are 180 acres below
this ditch, all of which are irrigated at about 150 cents per acre.

FOSTER KEYSTONE CANAL (D-730). A notice of appropriation
was posted on October 30, 1894, and in 1895, five miles of canal were
built at a cost of $400. Stock of the Keystone Irrigation Company was
issued for the canal, and water is now supplied to the lands from the
Keystone Canal.

The following tables shows the status of the canals along White Tail
creek:
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STATUS OF CANALS ALONG WHITE TAIL CREEK

No. 1 Buill ! Cost Operated ’ Acreage ‘ 31\61
| Year | Mile ) " 'Under Irrig. Repts| 1913
| ! } _¥r. Mile! Diteh; 19127 | 1914 ‘
Reed Ditch D 751 11890 a ’s 4800|1914 7| 40 40 f Private
Little Dandy . D 727 | 1894 2.2 326.00 1507 1400 . }
Keystone Canal. z. D 716 | 1861 65! 2400.00 1898 ‘ ‘ Right cancelled
Keystone Canal.. -z | A 662b | 1902 ' : Reopened D 716
Keystone Cana 2l A 843 ’ RO S — e S I vooveos | d-A 662D
Keystone Canal.,, -z A1003 | 1900 25 4320 30001 Mutual Stock Co.
West Keystone : ‘1910 LT 180! 120‘ Mutnal Stock Co.
Halloway & Phelps. D 717 | 1893 1. 250 70| Private
John H. Bower.. A 428 !1898 [ 7 ;
Foster Keystone C : ‘ 5. —
J. M. MeCarthy i 1.2 1914 12| Private '
‘ Tota151 [R5 1 I3 13.6J

!

d- An additional water right for ditch (number).

z The following water rights have been granted for Keystone canal. fe., D716, A 662b, A 843 and A 1008, but the right D TIé
has been cancelled. The acreage and results are shown under A 1003.

y Lands formerly under the John II. Bower and the Foster K eystone ditches are now watered from the Keystone Capal. and
this acreage is included under that Canal (A 1003).
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CANALS ALONG BIRDWOOD CREEK

BIRDWOOD IRRIGATION DISTRICT (D-646). The Equitable
Farm and Stock Improvement Company posted a notice of appropriation
on October 21, 1893, for the diversion of 100 second-feet, and during the
next two years constructed twenty miles of canal at a cost of $17,804.
The company sold some water rights but the enterprise was not a finan-
cial success as the lower eight miles of the canal were hard to maintain
and the delivery of water to the lands under the end of the canal was
very uncertain., .

On November 1, 1905, a petition signed by twenty landowners was
presented to the board of county commissioners of Lincoln county, pray-
ing for the organization of an irrigation district to include the land under
the upper twelve miles of the canal. On December 26, 1905, the com-
missioners approved the petition and called an election to be held Janu-
ary 27, 1906. On February 5, the commissioners met as a canvassing
beard, and finding 15 votes “yes” and one “no,” declared the district duly
organized. Bonds in the sum of $18,000 were voted and paid to the com-
pany, who cancelled all water rights under the lower end of the canal.
The land within the district, for district purposes, is assessed on a valua-
tion of $10 per acre. The maintenance and operation levy for 1914 was
30 mills, and that for bonds, 20 mills, making the cost of water per acre
30 cents for maintenance and operation, and 20 cents to cover bonds and
interest, making a total of 50 cents.

The district has an area of 5,680 acres, of which only 600 acres were
irrigated during the season of 1914. Much of the land under this canal
is subirrigated and does not need flooding.

The following tables show the status of the canals from Birdwood
creek and other tributaries of the North Platte river:



STATUS OF CANALS ALONG BIRDWOOD CREEK

No. ’ Built

‘i ; Year Mile

| | ]
McCabe Canal A 602 1901 7.
Birdwood Irri. & W. P. Co...... [A1350 | e e
Beaucamp Canal._... 'D 677 | 1895 25:
West Side Birdwood.. . D 652 | 1894 3.
Birdwood Canal 'D 846 | 1804 20,

i

| —

| Totals | ceeeenee.

’ Cost

17804.00

' 32.5|$ 23154.00)..... |

Orervated

Acreage 4M.
e — & 0.
Under , Irrig.  Repts ———m0— - -,
Yl'.‘ Mile, Diteh | 1912 f 1014 | 1912 i 1014 )
1914) 7. | 900 350 oo | e | o Private
1914 25 250! e Private
1914, 25| 600 . s PaATtnErship
191¢ | 12, b %000 ‘ rrrr | 50 ‘ Irrigation Distriet

24.0f 8750 ! 975 “
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STATUS OF CANALS ALONG OTHER TRIBUTARIES OF THE NORTH PLATTE RIVER

4018

| No. J Built ‘ Cost Operated Acreage *I(\)I. |
—_— -- —_ ————- & O,
Year | Mile | Under Irrig. Repts! 1912
| Yr.| Mile| Diteh | 1912 1 1914 !
- . - | |
: I |
HORSE CREEK ‘
Caldwell PU— wsmsaes | saencreessnsrensons | sisisres  anersaes e
Marsh & Braziel C.veecvcnvcnnecnas 1960 2 1‘ 400.00| 1914 2, 1100 400 545| % .25| Partnership
Marsh & Braziel C... e G R, S - \ S Y1
State Line Diteb.... 1897 ‘ 2 5{ 1300.00 /1914 2.5 \ 1000 i 350 | 240, . Private
State Line Ditch... reemsveserent | vvvomens | aeeeesnnssesess PR PR . - weernenen | A= A40T
Gilmore ..o 1900 - I — 11914 2 [0, S 320| .o | - A40T
Jackson's Extension 1810 5 200.00 1914 5 5 70 T2 e- A983
Horse Creek Ditch A 742 [ 194 ! 2 600,00 | 1914 2 300 401 ........... Private
—_— ——— R |
‘ TOtRIS | -orrerereeen |\ 9.0, $ 250000 ... 90| 3075 860 1177
1 ! ! '
! |
KIOWA CREEK | ' l |
Currie Ditch.... ... D 938 | 1802 . .6‘ $ 80000189 ...' -
Lowry Canal | a 746 600.00 1011 ... TO e v |
Kellun's Diteh. A 641 400,00 . 19014 1.7, 170 20} 40‘ $ 2,00 Private
Kellum's No. 2. ! 50.00 1914 3 40 1, 10! e Private
s o —
Totals 1850 00J ________ 50 440 30l 50 |
| ‘ i
i I
OWL CREEK ‘ ' ‘
Sunflower Ditch A 411 1, ' § 1000.(0;1914 1 ’ 185 85 185 | § .351 Private
Sunflower Ditch A T70 [ = ‘, . | d- Ad1]1
Sunflower Diteh.... A 881 SR S LIS IO e | e d- Ad11
Sunflower No. 2 Ditch.... | A 879 300.00' 1914 8- 300 190 140 .25 ' Private
| ) \
) . - [
| Totals 1300.00 ... 13, 485 215, A ‘

HANIONY HLVLS J0 LY0ddY



STATUS OF CANALS ALONG OTHER TRIBUTARIES OF THE NORTH PLATTE RIVER—(Continued)

) i i
No. ' Bulilt Cost Operated Acreage ﬁ%
‘ Year | Mile

Under Trrig. f Repts 1912
Yr,[ Mile| Diteh | 1912 | 1914 |

| N —
|
|

SHEEP CREEK : ‘ i
Little Moon ' :
Nebraska Reservoir........
Horse Camp Reservoir..
West Fork Ditch
Favorable
Home Ranch
Horse Pasture Canal
Number 2
Langhoff Ditch.
Vonberg Ditch...
Sheep Creek Lateral.....ccoc.... | A1176%

B e e e ]

ETERNAL SPRINGS | | i
Dyer Ditch :

SPOTTED TAIL CREEK
H. G. Stewart..
Stewart Reservoi
Brown Ditcho.....
T. L. Co. Canal No. 2.
Roberts Ditebh

>
S
%
—+ = -k =+
i
!

SEEPAGE ? ; »
Enterprise Irrigation District...| A1290* 14 JRUSRRS SRRV S - : [J——

WIND SPRINGS i ; i :
Wind Springs €Cangle.e. e | D 954 4 1.7(¢ 220001914 . 1.7 100 | ......e. - 30 ... | Private
Smith Diteh | A 986 ¥ : -

90T MOVNIVIA ANV SAVMHDIH ‘NOILVDIYHAI 40 ayvod




STATUS OF CANALS ALONG OTHER TRIBUTARIES OF THE

NORTH PLATTE RIVER—(Continued)

No.

Built

Cost

Operated

Acreage

J

4M.
o s &0,
Year | Mile Under Irrvig, Repts 1912
‘ i Yr. Mite| Diteh 1912 1914 | |
| | | } T ‘*
TUB SPRINGS i ! ! j
T. L. €00 NO. Zuresvessimmrrssserercoe | AT108* | e SR S | ‘ — ‘
;
SPRING CREEK ! ‘ ‘ |
Shramek Canal... A 1295 [ e
M. G. Gilchrist..... A 1310 2 RO RSN UROY
[
SEEPAGE co | |
Enterprise Irrigation Distriet [A1291%° + | ... JRSIS A
WINTER CREEK |
Bouton Diteh D 923 t SO S S A—
|
SEEPAGE ;
Huffman's Ditch e | A 937 Pl e e 1914 e [J— 120 e ’
' |
SPRING CREEK | : !
Gateh Ditch A1220 L J RN 1 1) U IS [N (']
NINE MILE CANYON i ‘ i
Side Hill Irr, Canal.....oen.. ; A1164% 1 cerrees | creesssrernerans [serores eevennepeescaens | secsmrenmnnn S— [ ......... ‘
\ ‘
BORROW PIT i i ' ?
Borrow Pit Ditche e A 751 ‘ 1 S OO U, 40 [ e
MIDDLE CREEK i | f ‘;
Bartling Diteh D 870 t l ........ - R
Bartling Diteh NO. 2o D 81 + S j | e

901
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STATUS OF CANALS ALONG OTHER TRIBUTARIES OF THE NORTH PLATTE RIVER—(Continued)

—_— = —————
I No. Built Cost Operated Acreage | z%
Year | Mile ' Tnder Irrig. | Repts| 1919
f sn-.L Mile{ Diteh | 19127 | 1914 l |
: - | :
SPRINGS ‘ f
Cundall Ditch.....................4._.,'........;A114B LA p— reeemeeeeeeeeaneees | 1914 SO RN 148 | e, I
‘ ‘ | } | | |
SCHUETZ SPRINGS ‘ ‘ j : !
Schuetz Springs Canal..... ... D 881 S A R PURTRUR b €11 24 ‘
SPRING on S 28-18-19 ‘ = ‘
b 0 eC. - - | . ! ' .
Finn Bros. Diteh... .. | D 386 .| 1% 1woofis4 1 | 35| e | Private
CAMP CREEK ! " ‘
H . |
Camp Creek DItCh....wce. | D 866 i 1. ‘ 2150019147 1. | 100“ 100 Private
CEDAR CREEK | \ !
Radellf DiteheS....ooooe | A 1051 t l ________ e 1012 R .
I f
BROWN'S CREEK | \ . ) l
Hackberry Ditch............ A T1T 1 1. .. |1914 1 | 80 1‘i Private
1
| i i
LOWER DUGOUT CREEK ; ; ; |
Mulloy Ditch A 865 | 1905 S e 25 ..
Cooper Diteh D 872 | 1892 l 7°%  100.00(1914 60 80\ 80! Private
Hubbard Ditch... | A1006 | 1909 .2‘ 5000 e | 20 e e | e T litigation
Hubbard Ditch... . A1222 1 d-A1006 ... LU ST RS S :
Hagerty Ditch - A1238 {1900 i 500.00 |1914 70 80 : 60 | Private
., Totals | oo } 18ls  es0.00 130° 1851 :
: f [
COLD WATER CREEK X i ‘ ‘ ‘
Cold Water DICH.m e 'D 798 || 15'$ ad500] c el e | e Obliterated
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STATUS OF CANALS ALONG OTHER TRIBUTARIES OF THE NORTH PLATTE RIVER—(Continued)

| No. |

|
Acreage v 4M,

Built I Cost Operated '
! - _ e &0,
! { Year , Mile ‘Under, [rrig. Repts 1912
| | JJ Yr., Mile Ditch| 1912 1914 | :
‘ ‘ ‘ \‘ i ; i
ASH CREEK \ : ‘ ‘ \ :
Gillard DUCH. e ercren e | D 812 | 1891 1 [$  250.00(1914; 1. 100 35| . Private
MeCOTRUCK oo | DIOTT* 189G | e | 1806 ! !
Vance Ditch D 765 | 18%0 5 500001893 .. 80§ e | e
{ Totals| | 15|18  300.00|..... S 180 85w | e —
PLUM CREEK ! 1 ‘
Plum Creek Ditehu. e - A134H t wesnmns | eeomnnnaram emeennes ’ :
t
CLEAR CREEK :
Scott & Williams ‘D 1894 15/ 180001924 1 73 50 73| ..o | Private
Green Diteh D 745 | e 1.2 135.00 (1914 | 3.7 eevummeeee | oo
Clear Creek Canal D 1893 2, 425.00 |........ ’" 76 e- D745
Clear Creek Ditch D T8 | e - S—— O PRV UURVI [PV [ I d- D746
Clear Creek Extension.. CAT1IY s B e o [ oo 80 - | €- D745
Clear Creek Ditch.. 1892 a 25.0011914 | .7 200 Private
Finch Diteh..on... ! 1890 a1 100.00(1914, .5 ! 100 | ... | Private
] ———— | i
[ Totals | .o 66|s sesool ! 59' 1413 1030| 1228
SAND CREEK |
Patrich Ditch iD 725 | 1891 1.2/8  22500/1914| 1.2 220 | %0 170 | ... | Private
Nissen Ditch |'A 606 | 1901 5 75.00 |1914 b5 2700 175 210| 15| Private
Holeomb & Smith.iommeeaens | D 698 11889 2, 167.00 (1914 2 | 560 :,uf 160 30| Private
| Totals| .| 37| 457.00 ... 37 1060 315 540
OTTER CREEK , |
Otter Ditch A1198 S S SUUUOINY b & ST 380 ..
Feterson  DILECh v ’A1240 [—— I
Cascade Canal | D1()32'i + i !

UHANIONT ALVIS 0 LI0dHYd
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STATUS OF CANALS ALONG OTHER TRIBUTARIES OF THE NORTH PLATTE RIVER—(Continued)

o T ! T ]
No, - Built | Cost Operated Acreage l &”3
-_— _ ). .
Year 'Mile ' i :Under Irrig.; Repts| 1912
‘ Yr.| Mile| Ditch | 1912 | 1914
Cascade Canal ‘ 41078 + A |
Peterson & Fall e \ A1130* . % !
SPRING CREEK | ‘
Spring Creek Diteha.oeeccnne. | D 724 11804 1. '$ 100 001914 T ‘ 25 15 [ — Private
LONERGAN CREEK “
East Lonergan Diteh..... | D 669 | 1801 2.5 | 675.00|1914 | 25! 600  320| 530 ... Private
Soehl Ditch D697 ‘1893 | 2. 300.00{1914 | 1. 237 100! 237 .. Private
Hansey Ditch ;D 719 ‘ ] 100.00 1914\ T 21V ) I— 80| e Private
L TOtAIS | e | 52[§ 107500 | 42 017| 420|847
GOLDEN CREEK ‘ ‘ \ i
Theis Ditch fa 160 | 1897 1|8 50.00|1014 | 1. 220 200 220 | e Private
SPRING CRERK ‘
Spring Creek Ditchu. e . D 704 | 1890 L 100.00] ¢ ’ 100 .. erereersen | eaeprees
Spring Creek No. Lo [A1002 (1910 | 1. 500.00{ 1914 | 100 | S0 80| e Private
: | — ] — ] —_
CTOtAlS | | 2. 600.00|....| 1. 200" 80| .
LITTLE SPRING CREEK : I
Little Spring Ditche. e A 659 11902 | 6% 2500|1914 8 1) I FT N E—
‘ I i
MATHEWS CREEK : ‘ : : :
Mathews Canal.. D 750 ‘1896 ‘ 4 350.00]1914 4 65‘ -] 5 Private
COON CREEK : ‘ f ‘
Coon Creek Ditch....... la 69 ‘1894 ‘ 3 300.00(1914° .3 220‘ 60| 220, .15 | Private
Coon Creek Ditch..... [ -1 S — ‘ JESSSES T — [ RS, IS o . | d- A69
| |
SPRING BRANCH CREEK 1 i k
Brogan Bros. Ditch.n.. |A 410 |1897 ‘ 1. | 330.00{1014 | 1. 1soj 40l . | e | Private

60T AOVNIVIA ANV SAVMHDIH ‘NOILVOIYYI 40 a4dvod




STATUS OF (CANALS OTHER TRIBUTARIES OF THE NORTH PLATTE RIVER—(Coitinued)

|
1 No. i Built Cost Operated ! Acreage | 4M. !
_ i S JRN— - - &0,
‘ Year  Mile | Under Irrig, Lepts ! 1()1‘.‘
| “ \'I',Il Mite | Diteh - 1912 1914
SEKUNK CREEK i J I } ‘I ‘
Miller Ditch 1D 740 | 1895 13]% 90.00]1914 B N 160 ! 100; 160 | .........| Private
. ounk Creek Ditehovee.. | A 968 | 1910 1. 200.00{1011 400 | ooenneeee [PV IR
Totals 231§  290.00f..... 560 100 160
BUCKHORN SPRINGS i :
P, P. Maddux L A 918 11508 1. | $ 100.00/1912 ) ... 1 200 JOO | covmeeiins | venemene Private
SAND CREEK |
Sand Creek Ditehee o ccececn A 97¢ |1011 1, 200,00 1014 | 1. 160 100 | o | s Private
i | ! i
CEDAR CREIﬁI ‘ ( |
Clear Creek Ditehicnn. ‘.—\1051 1 JEURSY ERPSSOPRSIOY OO i [V

STREAM—NO NAME
Newberry Ditch

SNAKE CREEK
Elmore Canal

Oasis Ditch
Kilpatrick Res....
Kilpatrick Res., 2

BEAVER LAKE
Beaver

CRESENT LAKE
Crescent Lake..

| t

SO00 i —

¥ No further information available.
d An additional water right for ditch (number).

* Water right pending.

¢ Ditch vot used for years.
e An extension to ditch (number).
4 Maintenance and Operation.

011
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SUMMARY OF CANALS IN THE NORTH PLATTE DRAINAGE BASIN

The following table

for the drainage basin of the North Platte riveris self-explanatory:

North 7‘l;iirﬂ:é Riv; .

Pumpkin Seed Creek ;
ITuntington SpPrings...ccco oo !
Willow Creek a i
Lawrence (Creek...

Greenwoond  Creek.

Total for Pumpkin Seed Creek..........

Blue Creek ‘
White Tail Creek ...

Birdwood Creek
Horse Creek
Kiowa Creek ’

Owl Creek
Sheep Creek
Spotted Tai' Creek
Wind Springs
Seepage I
Spring Creek ]
Springs ‘
H
3

Schuetz Springs
Springs on 28-18-49
Camp Creek

Cedar Creek
Lirown's Creek :
Lower Dugout Creek ‘
Cold Water Creek '

Canpals Built

- |

57

Ll e Bl R R (RS TR NN S Y

Mile- . Acreage

| Mile-
age | Covered Cost No. : age
783.0 421911{$ 9,773,014 39 6190,
46.6 8091 18,984 19| 385
_____
2.4 220 1,000 2, 24,
8.1 1,225 1,635 ! 9! 11
10.1 1,345 5,220 5 91
67.2 10381 26,839 | 86 571
35.2 9447 22,881 5 34.0
21.5 SAm 8,624 5 136
325 8750 23,154 | 4l 2490
3075 2,500 3 9.0
440 1,850 3 20!
195 1,300 2
1]
2,
1
1
1
1
i 1]
: 1
e | 120 e * e —
1.0 1 P
1.8 2 14
150 8300 445 ... i
I

Canals Operated, 1914 |

Acreage Acreage
Acreage Irrigated : 1914
Covered 1912 | Reported
368,158 165,800 | 254,735
7571 4,500 | 3,304
b1 | 210
1,225 450 907
1,345 470 | 310
10,361 5,420 4731
9,447 | 7,670 9,252
4,890 3,300 ‘ 4,660
7,630 ! 975 ... .
DA 60
210! 0’
485 275
100 | oo !
120
70
148
30
‘ 100
w 120
80 1 30
230 130 185
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SUMMARY OF (CANALS IN THE NORTH PLATTE DRAINAGE BASIN—(Continued’

Canals Built l I

! Canals Operated, 1914 Acreage Acreage
: Mile- Acreage | | Mile- | Acreage | Irrigated 1914
No - age | Covered ‘ Cost No. age , Covered 1912 \ Reported
o |
i i |
Ash Creek...ieneences 3 1.5 180 300 1 1.0 100 85| JO——
Clear Creek.... 4 66 1413 865 4+ 59| 1413 1,080 1,228
Sand Creek (Range 40 3 ‘ 3.7 1050 437 3 ‘ 3.7 i 1,060 315 540
Otter Creek 11 s 3211 ) — I 380
Spring Creek (range 4-0). 1 “ 1.0, 25 , (1)702 ; j . 7 ‘ 8;(5) 15 5
Lonergan Creek 3! 5.2 917 . . 2 | f 420 ! 874
Golden Creek... 1. 10 9 50 1 10 220 . 200 220
Spring Creek (Range 34, 2] 20 200 600 1 10 100 80 60
Little Spring Creek 11 K 40 25 1 Kl Qi ... 40
Mathews Creek. 1 ‘ A4 a5 330 1 4| 65 65
(Coon Creek 1 3 220 300 1 3 220 1680 220
Spring Branch Creek............. 1! 1. 130 330 1 1.0 130 | 40!
Skunk CreeK.. .. 2 23 560 200 1, 10 160\ 160 - 160
Buckhorn Springs_. 1, 1. 200 100 QE— 100
Sand Creek 1 1 180 200 1 1. 160 100 .
| > [ : !
Snake Creek 2 : T bIELIN +4.675 1 : D, ‘ 4,000 | iosermsam s i 2,134
| == == | | |
TotalS e T2 145.7 39950 71,666 56 115.8 34,805 | 15,961 22,738
| e e —
I | : i
Total for Basln \ 17t | 995.9 1727428 9,871,519 131 | 821.9, 413,326 207,181 282,204

Il
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BOARD OF IRRIGATION, HIGHWAYS AND DRAINAGE 113

IRRIGATION IN THE SOUTH PLATTE DRAINAGE BASIN

The first irrigation enterprise undertaken within the valley of the
South Platte river was in 1871. A company organized and incorporated
built a ditch which diverted water from the river about three miles west
of the town of North Platte. A period of inaction of nearly twenty years
followed before any further attempts were made and it was during 1895
to 1899 when the greater number of the ditches along the river were
built. There sre sixteen existing appropriations from the river, totaling
363.34 second-feet. Eleven of these either have been practically abandoned
or have not been used for a period of years, and in addition, two water
rights were formerly granted, the canals partially completed and then
abandoned, and the water rights have since been cancelled. During the
past, seventeen canals have been built, but during the season of 1914
only four canals were in operation. This poor showing is attributed to
the fact that nearly all of the canals were built at a time when the flow
of the river was sufficient, with the exception of short periods during the
hot summer months, to supply the demand for irrigation. Later, appro-
priations were made and large canals constructed in the state of Colo-
rado, and these are now practically diverting the entire flow of the
river within that state. This condition has existed for so many seasons
that all but a few of the canals along the river in Nebraska have been
abandoned, one of the difficulties that arises on interstate streams. Con-
siderable area in the valley could be irrigated by pumping from the un-
derground water supplies and from the underflow of the river.

The crops grown are alfalfa, wild hay, wheat, potatoes and some
sugar beets. The latter are contracted to the sugar factories located in
Colorado at $5 per ton.

The main line of the Union Pacific railroad traverses this valley, and
the railroad facilities are very good.

CANALS ALOXNG THT SQUTH PLATTE RIVER

WIATEDN IRRIGATION DISTRICT (A-392). A petition praying
for the organization of an irrigation district was presented to the board
of county commissioners of Keith county, who approved the petition on
August 24, 1895, and called an election for September 21. On September
30, the commissioners met as a canvassing board and finding the vote
favorable to the district, declared it duly organized. Bonds in the sum
of $25,000, which amount was based upon the estimates made from the
surveys, were voted in 1896. No bonds were sold for cash, as no bids
could be obtained and no contractor could be interested sufficiently in the
work even to submit a bid for the construction. Final surveys reduced
the estimated cost, and construction was begun in 1897, farmers within
the district doing the work and taking their pay in bonds at the rate of
8 cents per cubic yard. The system was completed in 1899. The state
board of irrigation granted a water right of 180 second-feet, issuing a
certfiicate to the application under date of June 14, 1897.
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Owing to the shortage of water in the river, due to diversions in
Colorado under subsequent rights, all of the land within the district
is seldom irrigated in a single season. The district has an area of 14,992
acr«s and in 1914 water was applied to 8,000 acres. Lands within the
district, for district purposes, are assessed upon a valuation of $10 per
acre. The levy for mainterance and operation in 1914 was 50 mills, and
that for bonds, 25 mills, making the cost per acre for maintenance and
operation 50 cents, and to cover bonds and interest, 25 cents, making a
total of 75 cents.

The district has installed a reinforced concrete spillway, which cost
$2,000, and it is the intention to install weirs in all of the laterals and to
measure the water used by each water user.

MILLER AND WARREN DITCH (D-805). A notice of appropria-
tion was posted January 5, 1895, and construction of the ditch was be-
gun. In all about 6% miles of canal have been built at a cost of about
$5,000.

A mutual stock company has been organized and now controls the
ditch. There are 3,000 acres under the canal and during 1914 about 1,000
acres were irrigated.

PAXTON IRRIGATION DISTRICT (A-130). This enterprise is
now dead and the district has been abolished, yet a short synopsis of the
court records covering the organization will illustrate the era of specula-
tion that attended early irrigation development.

On August 24, 1895, an application was made by an individual for a
water right. Immediately following this the Paxton Irrigation District
was organized, a favorable vote being cast October 8, 1895. This election
was held without the notice prescribed by law being given. The district
employed no engineer, no surveys were made upon which to base esti-
mates of the cost of construction, yet on February 29, 1896, the board of
directors held a special meeting and ordered an election to be held April
4, for the purpose of voting bonds in the sum of $27,000. The election was
held and the board of directors declared that the bonds had ecarried. No
legal notice of this bond election was ever issued. About $11,000 of the
bonds were used in paying for the ccnstruction of twenty miles of canzl.

The district court of Keith county has held that the bonds were il-
legally issued and that they had been used in making payment upon
illegal contracts. Some valid claims were found to exist and these had to
be paid before the district was allowed to dissolve,

Approximately 5,000 acres could have been irrigated from this canal,
but it never was opened up to the river. The state board of irrigation has
cancelled the water right.

The following table shows the status of the canals from the South
Platte river:




STATUS OF CANALS ALONG THE SOUTH PLATTE RIVER

I
No. | Built Cost ‘l)pm.m‘cl Acrenge

Year  Mile ‘ Under rig. Repts
; by Mile’ Diteh 1912 1914

*
ll

L

Western TIrrigation Dlisirict A 393 ‘1897—99 25. 1$ 25000(;0|1014| 25. i 14992 S000 14913 $ .70 Irrigation District
Miller & Warren Diteb.... . D 805 i1895 98 6.5, 3000, ('0 1914 65 3000 S00 1500 19 Mutual Stock
Kimball's Underflow Diteh.....t! A 482 1899—00 4, ! 12()0.()0‘191_‘ b 250 s 150
Big Springs Canal D 810 | 1893 2 500.0011914 2, )y 200
Eaton & MeGrath Diteh. D 755 L189-1 foas’ 142500 |14 ... 15007 e
Home Irrigation Ditch D 736 1898 L2, 350,00 1909 ... . 250
Ogalalla P. & Irrigatien Co D 753 | 1889 P10 T 3600000 e L4000 cancelled
Meyer Canal... A 283 1900 | 1.5, 400.00| 1011 40
Allen Canal A 270 .1807 ' 33| 700,00 1910 400
South Side Plano Diteh......... |D 733 1805 | 2. | 25000 s ..
Riverside ‘D744 '1805 ' 3. 2000.00]1900 ... 200
Cereal Irrlgatlon Dltch A 357 11896 ¢ 8. . 5000,00| ¢ ... L1600 a
Carnahan FEST OO SO BT it e e e d- ARET
Hollingsworth Dltch D 723 1 1893 6. i 3000.00 | 1914 6, ‘ 2100 200 . 388 1.00
I’axton Irrigation District. A 130 T 1807-98  20. 1100000, = e S000 eieee e erearenn - Cancelled
Lute & Sheridan Ditch.. A 231 1806 3. 2000.00 | 1902 | 00
Paxton & Sonthern Ditcb...... A 18¢ ' 1598 3.t 3300001902 ... 200
Stebbing Canal.oovrn, D 883 11804 150 180000 ¢ | &00 Lo
Totals | 96825.00‘. 35.5 ! 33332 9200 17318

FREMONT SLOUGH ) ; : : \ )
T'remont Creek Ditch.... ... D 6% 1894 3.4. 8 592.(]0‘ [d SO0 i e e

+ No further information available. s No water ever diverted.

¢ Diteh not used for years.
d- An additional water right for diteh (number).

<4+ Maintenance and Operation,

AOVNIVYIA ANV SEVMHOIH ‘NOILVOIYYI J0 a¥dvod
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CANALS ALONG LODGE POLE CREEK

The irrigated area within this valley consists of a very narrow strip
lying adjacent to each side of the creek. The putting of a portion of the
Kimball Irrigation District system into operation in 1912, placed water
upon the higher benches bordering the creek in the vicinity of Kimball
and a considerable acreage is being brought under irrigation.

The first irrigation enterprise within this valley was undertaken in
1871, when General Dudley, in command of Fort Sidney, employed the
soldiers in building a dam across the creek and excavating a ditch which
was used for irrigation at the fort. The results obtained here have been
described on page 46. Settlement in the valley began about this time
and during the seventies eight other dams and ditches were built and used
for irrigation. A dam and ditches were built upon the present site of
the Bordwell ditch in 1873, The dam was destroyed by flood in the suc-
ceeding years, but a new dam was built in 1889, and it and the ditches
still are in use. The Bay State Cattle Company built a ditch 1% miles
long in 1876, which is still in operation. The same year a dam and a ditch
were constructed on the present line of the Oberfelder ditch. In 1877, a
dam was built near the present location of the W. C. Bullock ditch and
flooded some hay land. During 1878 two dams and ditches were built,
one upon the original location of the Borquist ditches and one upon the
site of the Adams and Tobin ditch. In 1879 dams and ditches were built
upon the present site of the Persinger ditch and also that of the Libby
ditches. In practically all of these cases the dams and ditches were used
for flooding hay lands along the creek bottoms.

Following this period, settlement of the valley became more rapid
and many dams and ditches were built during the succeeding years. The
banks of the creek are very low and but little labor is required to con-
struct a serviceable dam of earth. Dams averaging 75 feet long and
4 to 10 feet high are to be found every half to three-quarters of a mile
apart along the entire course of the creek, with the exception of those
portions of the stream bed where the stream disappears in the sand and
the channel is dry. Owing to the sandy bed of the creek, the construc-
tion of a permanent dam is costly and but very few have been built. Heavy
spring floods are prevalent, and thus the greater portion of the expense
of maintenance and operation on the canals goes in keeping the earth
dams in repair. ’

As previously noted, the discharge of the Lodge Pole creek is very
small, yet in comparison with its size the creek is the most completely
utilized stream in the state. This is explained by the fact that the creek
is fed by numerous springs along its entire course, and also by the fact
that the irrigated lands lie in such close proximity to the stream that the
return waters reappear promptly. It has been an observed fact that when
all the flow was being diverted at one point, the stream a half-mile
farther down would be flowing again the same as if no water had been
diverted above.
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Considerable opposition to the state control of the distribution of the
water along this stream still exists among some of the early appropria-
tors. Some declare that at the time they diverted the water of the creek
and applied it to a beneficial use it was imrpossible under the existing state
irrigation laws to file upon the waters of a stream less than twenty feet
in width. Others declare that under the Government surveys this was
never meandered but was measured in with the land and when one filed
upon the land, he received the running water with it.

There are 101 existing appropriations from the stream, totaling
197.31 second-feet. Of the above number, 15 either have been abandoned
or have not been used during the past two years; eight are merely for ex-
tensions or enlargements of existing ditches, and on two of these no con-
struction work has been done; work has been done on three; one is
under construction; and one is for a system of storage reservoirs and
distributing ditches. No data could be obtained regarding three of the
appropriations, In addition, there are three ditches and four pumping
plants which use water from the stream but have made no application
for water rights. One of these ditches diverts its water in Wyoming,
but the acreage irrigated lies within Nebraska.

There have been 88 ditches built along the creek, but only 70 were
in operation during 1914. All of these, with two exceptions—one part-
nership and one irrigation district—are operated as private ditches.
Several ditches are owned by livestock companies, but these are used
only to irrigate the lands belonging to these companies and are classed
here as private ditches.

The year 1914 was very unfavorable, as little rain fell after the
middle of May and there was a scarcity of water during the growing
season.

During the average season alfalfa can be cut three times. The
wild grass in many of the hay fields is now mixed with wheat grass or
timothy, and such hay sells for considerably more than wild grass alone.
Corn and other small grains yield as heavily as in the eastern portion of
the state where grains are grown without irrigation.

The main line of the Union Pacific Railroad Company traverses this
valley, thus providing good railway facilities to eastern and western
markets.

PREMIER DITCH (D-340.) This ditch was built by its present
owner in 1893. A stone dam which raises the water level in the creek
about two feet was built across the stream, and the water diverted from
the north bank. About a half-mile below the dam the ditch branches.
The south branch, which is about a mile in length, crossed the creek in a
flume and covered some wild hay ground on the south side. The nerth
branch continued along the north side of the creek for approximately a
mile. The total cost of construction was $1,250. The flume on the south
branch has been washed out for some time, and that ditch has not been
in operation, but the north branch is still in operation. This ditch covers
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200 acres of wild hay ground and during the season of 1914 about 170
acres were irrigated.

YOUNG DITCH (D-349). This ditch is 11% miles long and was
built in 1880 at a cost of $47. An earth and rock-fill dam raises the
level of the water in the creek between three and four feet. There are -
85 acres lying below this ditch, but no water has been granted for 50
acres of it. The 35 acres for which water has been granted usually are
irrigated every year. The cost of keeping up the ditch is about $50, or
$1.45 per acre.

KIMBALL IRRIGATION DISTRICT (A-837). The Kimball Irri-
gation District was organized by local parties who filed an appropriation
for a storage project April 15, 1908. On July 22, 1909, a petition signed
by twenty-four landowners was presented to the board of eounty com-
missioners of Kimball county, praying for the organization of an irriga-
tion district, and on October 9, the board approved the petition and called
an election for November 6. On November 15, the commissioners met
as a canvassing board, and finding an unanimous vote in favor of the
district, declared it duly organized. On April 9, 1910, bonds in the sum
of $250,000 were voted for the construction of the project. These were
isued under date of July 1, 1911. They were all sold during 1911, the pur-
chasers being mostly local men. The project when completed will com-
prise two storage reservoirs. The lower one, located seven miles west of.
Kimball, has been formed by building an earthen dam 4,900 feet long,
with a2 maximum height of 45 feet, across the bed of the creek. The dam
contains 221,000 cubic yards of material. The capacity is 7,200 acre-feet,
but the plan is to partially refill the reservoir each season and so increase
the supply to 9,000 acre-feet. To prevent wave action, the dam has been
protected with a reinforced concrete face laid in sections.

The water is diverted from the reservoir through one outlet on the
north side of the creek. About one-half mile below the dam the canal
branches and the south canal crosses the stream in a steel flume. This
branch is twenty miles long, while the north branch is fourteen miles
long. The system covers 7,200 acres of irrigable land, and during the
season of 1914 over 80 per cent of the land was actually irrigated. In
the construction of the system fourteen steel flumes were used. These
cost $35,500 in place. The largest flume is 1,100 feet long and has a
maximum height of 56 feet.

For the purpose of levying assessments to meet maintenance and
operation charges, bond-sinking fund, and interest on bonds, the land is
valued at $50 per acre. The levy for maintenance and operation in 1914
was 12 mills, and that covering bonds is 45 mills, making the cost of
water per acre 60 cents for maintenance and operation, and $2.25 for
sinking fund and interest.

The second reservoir is to be located seven miles farther up the
stream, and the north ditch is to be extended eight miles, thus supply-
ing water to an additional 5,000 acres. The additional cost of construc-
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tion will be met by issuing bonds which will be a lien upon the additional
5,000 acres. Surveys for these extensons have been made and the neces-
sary filing perfected.

NEW RUTTNER DITCH (A-727). The ditch was built in 1904, and
is an enlargement and extension of a small ditch built in 1886, known as
" the Ruttner diteh. It is 2% miles long, and cost approximately $500.
An extension known as the Clark diteh was built in 1906, and later a
second extension known as the Yoder Extension was built. In 1908 an
additional application for a water right was made for all of the lands
under the ditch, thus bringing a total of 270 acres under the lower end
of the New Ruttner ditech.

Including these extensions, the ditch is approximately 412 miles
Iong, and cost about $800. There are about 500 acres lying below this
ditch and 400 acres were irrigated during 1914.

KINNEY DITCH (D-345). This ditch was built in 1884. The orig-
inal headgate was located in Section 33, Township 15 north, Range 56
west, but in later years the ditch was extended up the valley, along the
" line of a small ditch known as the Ruttner South Side. The ditch is four
miles long and cost $600. There are 225 acres under this ditch covered
by the two water rights and usually it is all irrigated each season.

HURLEY, LILLY AND POLLY DITCH (D-354). This is a partner-
ship ditch. The original ditch was about 4% miles long and about 300
acres could be irrigated from it. At present only 214 miles of ditch are
in operation and 190 acres can be irrigated. The partners use the rota-
tion method, each getting the entire flow of the ditch for a period of
eight days. By following this methcd they usually irrigate the entire
acreage lying below the ditch each season. They estimate that it costs
about $90 per year to maintain and operate the ditch, $50 of which is
spent in keeping the dam in repair. Without doubt more is accomplished
with the water that is measured into this ditch than from any of the
other ditches along the creek.

BAY STATE DITCH (D-347). This ditch is 114 miles long. It was
built in 1876 at a cost of $610. In 1892, the ditch was enlarged and ex-
tended. There are 125 acres under the Bay State Ditch proper, 80 acres
of which are in alfalfa and irrigated. The acreage under the extension
is shown in the tables following.

GUNDERSON DITCH (D-305). This ditch was built in 1883. Tt is
1.7 miles long and cost $995. There are 150 acres lying below this ditch,
of which 100 acres were irrigated during 1914. It costs about $50 per
year to keep up the ditch, the principal item of expense being repairing
the damage done by muskrats. There is a power plant in connection with
the ditch and during the summer when the water is not being used for
irrigation, the owner lights his place by electricity. During the winter
months, the water is used to run a grist mill.
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ANDERSON DITCHES NOS.1 and 2 (D-372-3). These ditches
were built in 1881. Originally there was only one ditch which was 215
miles long and crossed the creek at two points by flumes. The lower
flume, two miles below the headgate, later was replaced by a dam
across the creek, and a new headgate was installed for the lower half
mile of the original ditch, thus making two ditches. The original cost of -
the ditch was $5600, and when the flume was replaced an additional $300
was spent upon the ditch. There are 200 acres below Ditch No. 1, of
which 150 acres were irrigated in 1914 at a cost of about 15 cents per
acre. Ditch No. 2 has 60 acres below it. This land is all in alfalfa and
wild hay.

TROGNITZ CANAL (D-365). This ditch was built in 1890. It is
on the east side of the creek and follows the line of a ditch built by the
soldiers at Fort Sidney in 1876 to furnish the water supply at the fort.
There was a ditch on the west side of the creek, but this has not been
used for several years.

The following tables show the status of canals along Lodge Pole
creek and its tributaries:



STATUS OF CANALS ALONG THE LODGE POLE CREEK

n -
No. Built ]‘ Cost Operated [ Acroage t?g
Year . Mile . ¢ Under Irrig. Hepts ‘]012
. i | Yr., Miie: Diich: 1912 | 1014
Tracy Ditch NOEtHooo . ... 1883 2. Js 500,00 ... ‘ ________ ‘ 80 | ............ b e
Tracy TDriteh. . - A 8§70 1887 T 100.00 1914‘ T 70 35 35 § .10 Private
Haoover Ditch.. .~ 353 18R7T 1. 15060110794 | 1, 100 100 | 100 .10 Private
Independent Ditel D 343 1889 2.5 1200.00 ) 1%14 1 1.2, 254 240 | 220 .25 Private
smeed Ditceh. D 341 1883 2.1 1300.00|1914 1 2. 160 s 10 ... Private
Premicer Ditceh. D 340 1883 2.0 1250001014 ' 1.3 200 ¢ 150 170 .60 Private
Bushnell Ditch A S04 20 s 1914 2. 210 210 | 210 ........ Private
Young Diteh... D 349 1890 151 4700|1914 - 1.5 851 35 35 145 Trivate
Forsling Diteho.. A 703 1904 ‘_’.5‘ 1500.00 1 1911
I'orsling  Tteh.. ASOE . T ' d- AT03
Kimball Irrigation Distrie A 897 11 34 } 230000.00 | 1914 Irrigation District
Maltese Cross 454 1808 .6, 200.00 | 1014 | 5 Private
New  Ruttner.. 7271904 45 000019141 45 B06| 455 400

Clark Ditch 812 1907 ... i ! !

Yader Extension 857 1907 [OOSR IO S 1

Ext. Yoder North.. 923 [ 1

Walker Diiteh 869 o [ . . ;

Ituttner  Ditel. 35¢ 1888 2. 600,000 .- (2) .. eeaenee
Kinney Diteh... M5 189+ 4 600.00 1914 | 4. 295 140
. A, Forsling. 718 1904 . 3. | 400.001914 ! 3. 200 | 200 30
Kinney Diteh No. 2 D 3%8 1889 .3 1000.00 | 1914 3. 190 190
Kinney Diteh ... D34 : ! I VU
Furiey, Lilley and Polly.. D 354 1892 | 190
Rivkel Diteh.. A TH 1003 o N T

II. L. Faden. AT 0 -

I'olly  T}iteh.. D 342 1881 i} S ) &5

II. 1. Howe.. 344 o e et !

Bay State Ditch. 347 1856 15 610.00 125 | Wl 105
Owasco - 725 1892 Je 5000.00 SouU 500 ; 70 35
sennet Live Stock Res............ A 637 1892 ... 2000000, ... : ! P

Trivate
Private
Private

-d- D388

Partnership
I'rivale
d- ATI9
Private
a- D342

Private e- D347

HOVNIVEA ANV SAVMHDIH ‘NOILVOIYYI 40 a¥vod

1zt




STATUS OF CANALS ALONG THE LODGE POLE CREEK-—(Continued)
No. ' Bulilt Cost ©Operiateld i .\('rv'r"e +‘g |
© Year  Mile . “Under Irelg. Tepts 3\“1"
‘ Yr. Mile Diteh 1012 1914 |
Bennett Live Stock Co. Diteh... A 691 1902 1500.00 1914 1. 130 100 130 1.00‘ Private
Bennett ReServoil...me A1313 T cien e e
Melntosh D u0,00 1914 2.5 400 300 354 . 35 | Private
Owasco Diteh A i e eeeeeee e e eeeein 1e- D351
Circle Arrew Ditch.. D 3 L1914 15 270 125 260 .60 Private
Benuett Diteh No. 5. A T 100000 1614 N 70 50 T 1.00 - Private
DBrady Ditch A Py SR, ‘19]4 q 70 50 50 1.00 - Private
Clausen Scouth Side Ditch... A 683 11897 B 125.00 ] ........ 9 80 G0 .35
Clausen North Side Diteh.. A 684 | 1896 B 360,00 11911 136 e ! .
. C. Burg A 381 e B 119145 10 10 10 ... Private
Adams Diteho et D 371§ 1892 1.2 150.00 1914 N 100 T 100 ,y:) Private
Adams Ditch D 370 | 1895 15 450,00 1914 135 100 O 100 . private
Adams Diteh.. D 389 1895 5 250.00:19(;8 35 R . .. Dam just completed
Gunierson Ditch. D 306 '1883 1.7 995.00 1914 N 150 60 100 90 Private
Christenson Diteh.. .. D 366 ‘1893 3 250.00 1914 3 45 25 25 e Private
Christenson Diteh...oee e D 367 1893 ] 150.00 1914 5 30 25 25 , Private
J. Mitchell D 304 1886 5 125.001191-1 D 8> 65 [i51 .., Private
Anderson Ditel.. e e IV B3T3 1681 1.5 500,00 1914 1.5 200 150 150 5, Private
Anderson Ditch ‘\To. D 372 1881 5 ¢ 300.00 11011 ... 60 ..
Pomeroy Ditch No. 1_. A T23 1008 1. 500.00 |1912 80 .
TUrbach Diteh D 308 1882 R s J—— !1900 ........ (i3
Lyngholm Ditch...... D 337 1894 1. e 1913 ... 35
Runge Ditch No. 1 D 339 1880 1. 26.100 1914 1. 130 80 P'rivate
Runge Ditch No. 2 D 338 1882 NG 240,00 - 1914 ¥ 100 30 Private
-icke’s Ditch D 329 1801 1.2 1000.G0 - 1414 1.2 250 110 110 40 Private
Adams & Tobin D 368 | 1878 1. HOLGO 1906 .. 140 e e e
Trognitz Canal... D 365 1890 1.2 375.90}1914 .6 150 80 86 .15 Private
Borquist Canal. D 300 1879 R 120,00 1014 ki) 100 B h0 40 Private
Borqhist .'D 301 . 1887 1. @)y 1 100 90 % .30 Private
Bordwell Diteh.cuirnrssseen. D 302 1875 1. 1025.00 1911 .. 5 S

gal
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STATUS OF CANALS ALONG THE LODGE POLE CREEK—(Continued)

No. I Built i Cost
i Year Mile :

| Y.
Bordwell Ditch D 303 1873 T 500.00! 1914
Hale Ditch No. 2 a 225.00: 1910
Hale Ditch No. 1. 3. 300.00! 1909
Hale Ditch No. 5. R 8500 c
Hale Ditch No. 3 ‘ D320 183 | o4 200.00| 1914
Hale Diteh No., 4 D 321 11883 4. 310.00| 1914
Upper Whitney D 316 1887 8 500.00; 1914
Whitney D 317 1883 1, 600.00! 1914
Kreuger D 324 186 1. 200.00: 1914 .
Krueger A1301% ¥ - -
Krueger D 323 | 1884 1 200.00] 1914
Krueger D 325 !18% 2 715.00| 1014
Richard Krueger. D 968 | 1887 1
McLaughlin  Ditch A 966 1RST 5
Howard Difeh. ... D 336 1885 o
Rtuttner Canal...... A 906 |, 1908 G
Karl Rutiner Ditch A1359* T JRRUSUUUR S
Booth's Diteh.......... . 'D 309 1883 25 1000,00 ' 1914
Tobin Ditch.. D 330 11888 1.0 500,00 | 1914
F. Dickerson. “I» 967 . 1896 1 500.00 | 1914
Lehmkuhl 1910 5 e 1914
F. Dickerson......rr.... D 969 '1885 5 00.00 | 1914
Libby Ditch a2, 800.00; 1914
Oberfelder Diteh. 5 800,00 1914
Oberfelder Ditch.. K 600.00' 1014
Persinger Ditch... 16 500.00 | 1914
Bulloeck Canal Ki 150.00‘1912
W. C. Bullock. 1. 300.00, 1909
Wilds Ditch SOOI B 11 T
Wertz Bros. Ditchernreoeeee. - A 600 [ 1897 T SO 11914

|
Operated i

Acreage

" Under | Irrig. . Repts

1912

Alile Diteh ! 1922 ° 1914

&0,

0

150 |

30

50| 20

80| 40| 40 .
160: 140 140 .
160 140! 160! ...
300 220 220 10
200! 60 G0 50
3201 160 200 20
) R

1200 100 100 X
100 1 40 G0
70, 35 33 40
310! 9 180

170 50 150

200 S0 80

30 30 e

80 801 80

140, 140 140

40 10 40"

140 140! 140"

320 2000 200,

70 40

70 e ‘

120 ; 70

Private

Private
Private
Private
Private
Private

Private
Private

Private
Private
Private

“Irrivate

Private
Private

Private
Private
Private
Private
Private

Private
Private
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STATUS OF CANALS ALONG THE LODGE POLE CREEK—(Continued)

No, Built

Year |Mile |
|

|
‘! Cost l Operated

: : \'x-,‘ Mile

Aereage

I'nrdier‘ l;ri_j.r‘ - Repts
Ditel i 1912 1014

Wolf Diteh T1883 K3 ‘ 200.00 ‘1914 6 140 ‘ 70 ‘ n Private
Wiegand Cana | 1899 1.2] 3000019141 1.2 1200 1001 100 e | Private
Wiegand Ditch No.. ‘ 1900 ) ‘ 250.00 il{)l{ k) 60 30, 30 .- ‘ Private
Wiecgand Ditch XNo. © 1914 JE UV FOUUYUV U . .
MeAuliffe  Diteh. L1884 1. W0t00 1912 1. 160° 60’ 60 ‘ Private
MeAuliffe 1911 i J ORI § (0 £ d 166 80| 80 | Private
Johnson Diteh... i 1901 i | 300.00 | 1914 .7 200 160 , 140 : Private
Neuman Ditehoies. A 611 u 2, 2200.00 1914 2, 580 400 .. Pumping plant
Rtalton o A 847 12007 2nls 2000001914 22 700 500 500 'Private
Neuman C. 8. No. 1 and 2........ A 565 e ‘1914; T ]301 ............ Private
Ralton %2 1907 1. 800.00 1914 1. 400 . 400 Private
Soderquist Ditew A1237 11913 3 1014 | 3 140 e, Private
Nasland Diteh. A 661 1902 ) 250,00 1914 | ) l()Ol 30 .| Private
Smith  Diteh ‘ A 830 . o ‘ ‘ e . |

I : —_— _— ;

' Totals Do, 144318 206704001 . 1209 20801 10010 15164 I

¥cl
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VIEWS OF TRI-STATE DIVERSION DAM AND PREVENTING WASH
BELOW BY MEANS OF BRUSH MATT AND ROCK




STATUS OF CANALS ALONG THE TRIBUTARIES OF LODGE POLE CREEEK

No. " Built ‘ Cost Operated | Acreage i zlg|
Year |Mile | Under | Irrig, - Repts | 1912‘1
| Yr.| Mite | Ditch \ 1512 ‘ 1914 |
. R !
| | |
SPRING CREEK | ‘
Private DItel. e : D 335 T e e 1918 10 [ i ............ el
| 3 | !
SPRING BRANCH | : . ! ‘ }
Spring Branch Ditcha... A 623 | 1900 dam i$ 100.00)1914 1 ... - ; R The dam simply sub-
: ! | | | |
i ; ; |
SPRING CREEK | | 1 ‘ ! “ | [irrigates
Oberfelder Diteh..................|D 307 | 1876 15 3000.001914 1 1.5 i 160 80 1503 e Private
Oberfelder C18%5 2 da:ms 400.00/1914 [ : [ oo | oo DAINS sub-irrigate some
—_ - : ! fland
Totals | weeeee | 15§ 3300.00{.....; 1.3 160 €0 150 ...
DRY DRAW ‘ ‘ | ‘ ' f
Fifield Diteh NS 102} IR I 39
|
* Water right pending, ¢ Ditch not used for years.
¥ No further information available. d An additional water for ditch (number).
4+ Maintenance and Operation, e An extension to ditch (number).
o No construetion work done, u &till under constructicn.
(1) All data included under ditch AT727. (3) Cost of D301 included with ecost of D300.

(2) Water for original lands diverted through the Kinney and New Ruttner ditches.
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SUMMARY

OF CANALS IN SOUTH PLATTE DRAINAGE BASIN

Canals Bullt

:
|
)
;

i Mile- =~ Acreage
No. | age Covered Cost

SOUTH PLATTE RIVER . ...

Fremont Slough

Lodge Pole Creek

Tributaries of Lodge Pole Creek:

Spring Creek

Spring Branch

Spring Creek

Total

1081 2540,

33,3325 96,825

5001 002
20801|  9p6.794
107
I 100
160| 3,400

54,803 8 307,711

t

Canals Operated, 1914 Acreage @ Acreage
7T 'Mile Acreage | Irrigated | 1914
No. ’ age Covered . 1012 . Reported
4 395 20,492 | 9,200 17,318

USSP S | |
70! 1209 19,695 | 10.010 15,164
| | X
- - .
15 160 86 150
75 1619 40,347 10,290 | 32,632
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IRRIGATION IN THE PLATTE RIVER DRAINAGE BASIN

The first irrigation enterprise undertaken within the state was lo-
cated within this valley. In 1866 John Burke built a canal at Fort Me-
Pherson, about 16 miles east of the present site of North Platte, and
raised vegetables which were sold to the fort. The Kearney Water and
Electric Power Company built a canal and a power plant in 1882, and
while this was not built as an irrigation plant, water was rented to the
farmers residing under the canal during later years. No further at-
tempts were made at irrigation until the early nineties, when irrigation
enterprises, mostly of a gigantic order, were promoted. These enter-
prises proposed to irrigate nearly every foot of the valley between the
head of the river, just east of the town of North Platte, and the ter-
ritory lying to the east of Kearney. It was during this time that most of
the canals along the river were built.

There are twenty-two existing appropriations from the river, total-
ing 4,703.72 second-feet. Of this number all but six either have been
completely abandoned or have not been used for years.

Twenty canals were built prior to 1829 at a cost of $367,424, and a
maximum of 30,000 acres were irrigated at one time. The dry period in
the early nineties was followed by a period in which fair crops could
be raised in average years. The result was that no new contracts could
be made, and the farmers who had contracted for water refused to pay
the maintenance and operation charges. Nearly all the ecanals were
owned by stock companies in which the landowners owned no stock, and as
the canals did not produce any revenue the companies were forced into
bankruptey and the canals finally were abandoned. In addition, many
farmers have become prosperous without irrigation.

The following statement shows the extent to which irrigation en-
terprises within this valley have been abandoned:



SUMMARY OF CANALS IN THE PLATTE RIVER VALLEY

Canals Built

Canals Operated, 1914 ‘ Acreage : Acreage
| Mile- Acreage 7Irrigate}1 1014
Cost No. age Covered ! 1912 Reported

|
i
i
b

Mile- Acreage
No age Covered

PLATTE RIVEK o ooen | 20 2266 22150005 5GT.42% 6 10 1522000 9,000 20,671
| . | .

. 802
700

White Horse Creck.. . 2
awnee (‘reek..
Luffalo Creek..

WOOd RIVOT e eceeer e e an e 1 1 e 115 | e 115
PO oo e a7 10 103 153.085 9,700 31,288

8gT
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The American Beet Sugar Company has a factory at Grand Island.
During the season of 1912, 36,000 tons of beets were delivered to this
factory. Thirty-five thousand tons were delivered in 1913, and the
quantity that will be delivered in 1914 is estimated as 42,000 tons. Some
of the beets are shipped from as far as Hitchcock county in the south-
west corner of the state. Under the present contracts, a flat rate of 35
per ton is paid for the beets.

CANALS ALONG THE PLATTE RIVER

LINCOLN AND DAWSON COUNTIES IRRIGATION DISTRICT
(D-687). The Lincoln and Dawson Counties Irrigation District was or-
ganized in 1895. The enterprise proposed to divert water from the river
about six miles east of the town of North Platte and deliver it to land
lying north of Gothenburg, by constructing a canal 40 miles long
through the sand-hill -country to the north of the river. The estimated
cost of construction of the project was $275,000. The district voted bonds
to that amount but they never were issued. Some five miles of canal
were opened up at the lower end and an expense of $11,000 was incurred.
This amount was later raised by an assessment and the district was dis-
solved. The project was not feasible on account of the necessity of
carrying the water the great distance through the sand-hills before
any beneficial use could have been made.

GOTHENBURG SOUTH SIDE IRRIGATION COMPANY (D-681).
The Gothenburg South Side Irrigation Company was organized with a
capital stock of $40,000, on November 9, 1894, and started with a paid-up
capital of $12,000. Construction work was begun in 1894 and during
that and the next year 15 miles of canal were completed at a cost of
$20,000. The work was done largely by contract, but farmers who
purchased water rights were allowed to work out a portion of the same.
Water rights for 1,200 acres were sold at $5 each in work and cash.
Water was run through the canal in the latter part of 1895, and a small
acreage was irrigated. A maximum of 800 acres was irrigated during
the next few years. A maintenance charge of 50 cents per acre was
charged those holding water rights. Water was rented also at the rate
of $1.50 per acre per season. The farmers were slow to purchase water
rights as they relied upon the privilege of renting water during a dry
season. As sufficient rain for the growing crops fell during the follow-
ing years, those holding water rights would not use the water, and re-
fused to pay the annual maintenance charge. With no income, the com-
pany was forced into bankruptcy and the canal was sold. The canal has
been completely abandoned and no attempt has been made to run water
through it during the last twelve years.

GOTHENBURG POWER AND IRRIGATION COMPANY (D-645).
The Gothenburg Power and Irrigation Company built a canal 10 miles
long, a storage lake covering 25 acres, and a power plant at Gothenburg
during the years 1890-91. The Gothenburg Light and Power Company
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has since acquired this property. The Gothenburg Irrigation Company,
a subsidiary, was incorporated with a capital stock of $30,000, and ex-
tended the canal east from the lake for a distance of 20 miles.” Approxi-
mately 10 miles of distributing laterals were built. This system was
capable of irrigating 12,000 acres and cost approximately $25,000.
Water rights are sold for $10 per acre, with a fixed annual! maintenance
charge of 50 cents per acre. Water also is rented for the season at $1.50
per acre-foot. During the season of 1914 about 4,820 acres were irri-
gated. There are 1715 miles of main canal and laterals in operation at
present.

FARMERS AND MERCHANTS CANAL (D-622). The Farmers
and Merchants Irrigation Company was incorporated in 1894, with a
capital stock of $25,000. Construction work was begun in August, 1894,
and by December the company was in debt $15,000. The company was
re-organized with a rpaid-up capital stock of $64,000, and the work of
construction was pushed forward during the years 1895-96. Thirty-two
miles of main canal and about 50 miles of distributing laterals were
completed. This company never issued any bonds, but it horrowed $30,-
000 and gave a mortgage on the canal as security. One precinct of
Dawson county voted and issued $17,000 in bonds to aid the construc-
tion. The cost of the entire system was approximately $110,000. At
first water rights were sold at $56 per acre, then were reduced to $3.50,
and finally raised to $8. The maintenance and operation charge was
fixed at 50 cents per acre. Water rights for 8,000 acres were sold. This
system was built to water 80,000 acres. The company finally became finan-
cially involved, foreclosure proceedings followed, and the canal was sold
in 1913. Owing to the pending litigation and the non-use of the canal,
the company was unable to maintain the bridges on the county roads.
The county refused to maintain these bridges and issued orders to the
road supervisors to tear up the bridges and fill in the ditch. For a num-
ber of years the road crossing six miles east of Cozad was filled in.

The Dawson County Irrigation Company was organized in September
1913, with $5,000 common stock, and $25,000 preferred stock, of which the
former was all paid in. This company purchased the canal system, and
during the fall of 1913 and spring of 1914 re-constructed the system,
replaced worn-out structures, built bridges across the roads, and re-
opened the canal, During the season of 1914 water was run through about
60 miles of main canal and laterals. The company is willing to recognize
all old water rights, provided all back maintenance and operation charges
are paid in full and some of the old rights have taken advantage of this
policy. Water rights are now sold as follows: Ten dollars per acre,
with annual maintenance and operation charge of $1 per acre, or $5 per
acre with an annual maintenance and operation charge of $1.50 per acre,
this charge to be reduced 10 cents per acre for every 10,000 acres sold
until the charge is $1 per acre.

The following tables show the status of the canals along the
Platte river and its tributaries:



STATUS OF CANALS ALONG THE FLATTE RIVER

Built | Cost

No. Operated | Acreage 4+M. ‘\ |
S EE— - -- - S —e— & O, ;
- Year  Mile | Under  Irrig, Repts 1912
i | ‘ Yr. Mile ! 1riteh 1912 1014 | ;
FFarmers D, and Canal C 1} 666 1804 ‘ 38. 4‘$ 2500000 | 8 . 10000 |
Lincoln & Dawson C's. D 687 1893 " 5 1100000 | =
Appleford Canal.. I 674 184 ‘ 3. 4000.00 1640
Appleford Canal.. D6 1805 | 1.3 i z JRRS BOS i
Maxwell Canal. D 673 1808 5,01 10000.00 (1914 3. 2500 !
Maxwedl Canal... ALIS* S S 720
AMceCullough Diteho D67 1895 | 43 3000.00 | ¢ 210{)‘
Gothenburg 8. 8. 1. Co. D 681 18045 15 26000.00 (1902 32000 e [,
Gothenburg P, & I. Co.. D 645 1894 206, 25000.00 [1914 30060 4821 % 2.00:- % 1.50 Corperation
Six Mile Diteh.. D 680 1895 ‘ 7o 3600.00 11914 o 1700 1610 |
Booker Canal. D 625 1804 13 30000 11807 ., 300 .. S
Cozad Canal.. I) 626 1895 21 97500.00 1914 6. 28006 1006 .| Corporation
Orchard and Alfatfa D 627 1896 16. 20000.00 | 196 15000 ... ‘
South Side Irr. Co.... AlSZS“I eeeverren oo e caaeenann U | ¥
Farmers & Merchants., D 622 180+-6 32, 110000.00 {1914 32, ' =cooo! Corporation
I'armers Irr. Co.... D 621 1805 6 4300.00 OG0 o 1600
Lexington 8. 8. Ditel LADTe 100 1005 . 2000
Platte R, 1. Co. Cana D oG24 11596 1.3 3668.00 | 1%08 bootoo .
Farmers Union Canal.. D 623 1804 11. 13816.00 {1598 | 13000 . .. .
Kearney W. & E. P. Co.. Doz 1882-3 , 16. | ... |1914 © 10000 Corporation
Farmers Canalo....... D628 11404-5 | 3.3 15000.00 1897 ... 2500 1
Leroy Sides , D 629 e R ST U T X1 V] RO p— bodo0 wems | ODliterated
e— [ — —_——
Totals 2266 $ 367424.00 - ‘

........ 100.0 221800 0000 20671

Ditch not used for years.
No water ever diverted.

N

e

# .. ater right pending.

d- An additional water right for diteh

Was built as o power plant and irrigation is a secondary consideration.
Diteh built upon an island and had two headgates for the diteh.
A new filing to open up the old Orehard and Alfalfa ditch.

<4 Maintenance and Operation,

(number).
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STATUS OF CANALS ALONG THE TRIBUTARIES OF THE PLATTE RIVER

|

No. Built Cost Operated Acreage +M ",

Year  Mile i I nder | Irrig, | Kepts | 1912

! | Y| \h]e‘ Ditch | 1912 | 1914 | i

| | : =] K

! f | ! | = =

WHITE HORSE CREEK ‘ ‘ | : g
Lamplaugh’s Lake. D 638 .. e e - 1914’ . 410 . | 410 ‘ = :;'
Tno. Bratt Ditch.... A1316 S P L1014 2 | H ¥
‘ ! o K.

PAWNEE CREEK I | - 3
Holcomb's Ditel.... D 636 1800 3§ 300000 ]914\ 3. ' Private w0 F
Plumer Diteh... D 672 1897 1. 100.00 lb‘.)'.li = 3
Janssen's Canal.  A1365* 0 SO DR . > &
MUTPhy  DItCH.coceerooncevrrorer . D 669 |1997 | L5 615,00/1890 | ... = K
—_— e 3

Totals ....... 558 3715.005“....‘ 3 = :

BUFFALO CREEK : ‘ } : ‘ g i
Henry  Canal, - A BT0 1500 138 750,00 1901 ‘ JRR — [
I z, ]

WOOD RIVER j | = 3
Waood River.. - AT1286 - - =0 :
C. A. Jacobson Canal. 41038 o " 5 :
White Bridge Park. A 545a 0 : k
Kimbrough Canal.. A1227 ‘1‘114 - 3
* Water right pending. ¥ No further information qwilnhlo 1

o No construction work done. 4+ Maintenance and Operation. <
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IRRIGATION IN THE REPUBLICAN RIVER DRAINAGE BASIN

The irrigated area within this valley consists of a narrow strip
broken by unirrigated gaps, that extends on both sides of the river from
the state line eastward to the vicinity of McCook. No water is diverted,
however, from the river east of the vicinity of Culbertson. The first irri-
gation enterprise from the river itself was a small ditch built in the vi-
cinity of McCook by Andrew Carson in 1888, but the Phelan Diteh, built
in 1882, was the first ditch within the drainage basin of the river. All
the canals along the river were built during the dry years of 1888 to 1896,
with the exception of the Rupert ditch, which is now being built by a
mutual stock company composed of farmers residing in the vicinity of
Trenton,

Canals Along the Republican River

There are forty existing appropriations from the river, totaling
over 982.79 second-feet. Of this number sixteen either have been
abandoned or have not been used for a number of years; no construction
work has been done upon two; two have been sold and transferred to
another canal; one is under construction; and one is used for creating
an ice pond. No data could be obtained regarding seven of the appro-
priations. .

The banks of the river are low, but the bed of the stream is com-
posed of a shifting quicksand which makes it costly to construct a perm-
anent dam. Usually the farmers simply construct dams of brush and
straw across the river when the flow becomes low.

Twenty-five canals have been built along the river, but only nine of
these were operated during 1914. Of this number three were operated
as private ditches, one by a corporation, two by mutunal stock companies,
and one as a partnership ditch. One hundicd and sixty-four and one-
tenth miles of canal have been built, but only 62 miles were in operation
in 1914, and out of 41,640 acres which lie below the canals as constructed,
only 28,140 acres were irrigable from the canals in operation in 1914.

One of the main lines of the Chicago, Burlington & Quincy railroad
traverses this valley, and the railway facilities to Denver and eastern
markets are good.

HAIGLER LAND AND CANAL COMPANY (D-1025). The Colo-
rado and Nebraska Farmers Company was organized by farmers and
made a survey for a canal which would tap the North fork of the Re-
publican river in Colorado and irrigate a body of land lying on the south
side of the stream in both Colorado and Nebraska.

The Haigler Land and Canal Company was organized with a capital
stock of $50,000. This company acquired the rights of the Colorado and
Nebraska Farmers Company, and in 1890 re-surveys were made and a
canal was built to Arickaree creek, a distance of 14 miles. Here the
canal divided, one branch turning up the valley for a short distance and
the other flumed across the creek. The flume was 4,000 feet long, had
a maximum height of 48 feet, and cost $8,000. This flume was hard to
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maintain. It was blown down by high wind, rebuilt, and then struck by
lightning and burned and never rebuilt. There are 6,470 acres of irri-
gable land lying below the canal, 1,060 of which are located in Colorado.
During 1912, 85 per cent of this acreage was under cultivation. The
company was adjudicated, 15 second-feet of water by Colorado for the
acreage lying within that state and 77 second-feet by Nebraska for
the acreage lying in that state.-

Water rights for 1 second-foot have been sold for $400 cash. - The
water supply is good except during the hot months of July and August.

The Haigler Land and Canal Company built a second canal on the
south side of Arickaree creek in 1892. This canal taps the creek in
Colorado, and extends down the valley 21 miles. It is 60 feet lower
than the canal built from the North Fork of the Republican river. Arick-
arce creek has no normal flow, but it was the intention to supvlement
what flow there is with the supply brought from the north fork of the
Republican river. After the destruction of the flume by lightning, the
canal on the south side of the creek was abandoned.

The company also built a third canal known as the North Side Ditch,
on the north side of the north fork of the Republican river. The head-
gates were located in Colorado and the canal was built through a very
sandy country for a distance of 18 miles at a cost of $8,000. On account
of the sandy country traversed, no irrigation was ever attempted and
the canal was abandoned.

The cost of construction of the three canals was $50,000, and only
the first mentioned is in operation at present. Corn, sugar beets and
alfalfa are the principal crops-grown under this canal.

DUNDY COUNTY DITCH (D-118). The Dundy County Irrigation
Company was organized in 1890, and 21 shares, with a par value of $500
were subscribed by the water users. Each share represented the right
to I second-foot of water. The company posted a notice of appropriation
on November 22, 1890, at a point on the north bank of the stream in Sec-
tion 24, Township 1 north, Range 39 west. Construction was begun im-
mediately and during 1891, eleven miles of canal were built, the work
being done almost entirely by the stockholders. The cost of the canal
was $4,500, of which $1,500 was spent in the construction-of headgates
and three flumes. The company extended the eanal 214 miles in 1894
at a cost of $700. During the first five years of operation the cost of
maintenance almost equalled the first cost of the canal, and the two
lower flumes were allowed to become dilapidated. At the present time
only six miles of canal, including the upper flume, are in operation. On
account of the shifting sands of the river bed the company does not at-
tempt to imaintain a dam across the river, but when the flow becomes
low they construct a temporary dam of brush and straw. The average
cost of maintenance is about $800 per year.
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REPUBLICAN RIVER IRRIGATION DITCH (D-147). The Repub-
lican River Irrigation Company was organized in 1894, with a capital
stock of $2,000, consisting of twenty shares, all of which were subscribed
for by the landowners under the proposed ditch. The stockholders built
eight miles of ditch during 1894 at a cost of $2,500. A maximum jrri-
gated area of 600 acres was attained during the next few years. The
ownership of this canal has changed often and the owners never have
kept the ditch in repair or attempted to operate it to any great extent.
It was last operated during the season of 1909.

DELAWARE-HICKMAN DITCH (D-157). The Delaware-Hickman
Ditch Company was organized in 1895 with a capital stock of $5,000.
The company posted & notice of appropriation on the south bank of the
river in Section 17, Township 1 north, Range 37 west, on January 7,
1895, and during that year eight miles of canal were built at a cost of

 $5,000. This ditch has not been operated every year, but the upper
four miles has been kept in repair so that it could be used during a dry
year. The cost of keeping the ditch in this eondition is about $100 per
year. The greater portion of the expense is caused by the shifting sands
of the river at the headgates. There are about 1,400 acres lying below
the canal, but only 940 acres can be irrigated from the portion kept
in repair.

TRENTON FARMERS DITCH (D-5; A-1055). The farmers under
the ditch organized the Trenton Farmers Irrigation Association in 1824,
and during that fall built eight miles of canal at a cost of $4,625. Water
never was conveyed farther than six miles, as a flume at that point was
never built. On account of the shortage of the water supply in the
river, the farmers became discouraged and abandoned the ditch. Dur-
ing the past few years the land under this canal has changed hands and
a new application has been made for a water right. The old right of
way has been taken possession of, and the upper six miles have been
cleaned at a cost of $4,700. There are 1,100 acres below the ditch, but
only 335 acres were irrigated this past season.

MEEKER CANAL (D-4, 7, 8, 9). The Meeker canal heads on the
south bank of the river just below the mouth of Frenchman river, east of
Culbertson. Nineteen miles of canal were built during the year 1891-92.
Two precincts of Red Willow county voted and issued $10,000 in bonds
to aid the construction. The balance of the money for the construction
was raised by the builders on perscnal notes.

In 1893 the McCook Irrigation and Water Power Company was or-
ganized with a capital stock of $50,000, and took over the canal. The
company extended the canal 3% miles, but this portion was later
abandoned, on account of the excessive cost of maintenance, The company
purchased the Carson ditches, Nos. 1 and 2, holding prior rights and
abandoned them, transferring the water rights to the Meeker canal. The
cost of construction of the system was $50,000.
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Water rights for 160 acres were formerly sold for $2,000, but the
price has been advanced to $35 an acre. In addition, there is an annual
maintainence charge of $1 per acre. There are paid-up water rights for
2,400 acres under the canal. Water is rented to non-holders of water
rights. At first the rental was 31 per acre, but it has been advanced to
$2, 83 and finally to $3.50 per acree in 1912. There are 10,000 acres
lying below this canal and 8,950 acres were irrigated during 1911, 4,200
acres during 1912, and 2,561 acres during 1914. The principal crops
raised are alfalfa, sugar beets, corn, wheat and potatoes.

CAMBRIDGE AND ARAPAHOE IRRIGATION AND IMPROVE-
MENT COMPANY CANAL (D-89). Construction off this canal was be-
gun in the latter part of 1891. The company was organized, eastern
parties holding the stock and bonds, and acquired the rights to the
canal. Construction work was prosecuted continuously until 1894, when
16 miles of canal had been completed at a cost of $30,000.

The canal was operated for a period of seven years, and during that
time a maximum acreage of 700 acres, out of the 12,000 acres lying below
the canal, was irrigated.

This canal has been completely abandoned. The chief difficulties
encountered were: The river is usually dry during the hot months of
summer and no water supply can be depenided on, and the topography of
the country traversed was unfavorable to the construction, maintenance
and operation of the canal. The country crossed by the canal is cut by
numerous deep canyons which had to be crossed by flumes or fills.
Heavy rains upon the uplands caused floods down the canyons and where
the canal was built across, these floods either would fill the canal with
sedimentary wash from the hillsides, or would wash out the fills.

The following table shows the status of the canals along the Re-
publican river:



STATUS OF CANALS ALONG THE REPUBLICAN RIVER

No. Built ‘ Cost Operated \ Acreage I}OI

. Year | Mile | i Tuder; Irrig.| Repts| 1912

j l \'1'.’ Mile| Diteh | 10127 | 1914
Haigler L, & C D1m5“1890 14. . $ 42000.00 1914 ! 14. 740\ 4000 ... ... Corporation
Haigler L. & C 21, ! g |1s03 -
Haigler L. & C 18,
Haigler R. & 1. i .
Haigler Res. No. ‘
White & Larned. 2 | 300.00 ! 1000 |
Thomas Ditch 1.2 300,00 k |
Private Ditch 2, ‘ 300.00| 1911
Parks Ditehe i AI202 0§ | | e
Dundy County Diteh.. 13.2 5200001614 sutual ofock Co.
Neighbor Diteh....... s 25! 300,00 | 1014 Private
Republican R. I. Co.. 8,

Republican R. I, Co..
Republican R. 1. Co..
Delaware-Hickman
Groesbeck Ditch..
Anders Anderson.
Cottonwood Ditch...
H. D, Irrigation Canpal..
Campbell Diteh.....
Trenton Farmers.
McConnell B, 1.
Rupert Ditch

Trites-Davenport ..o ieveies

Marr Diteh........
Meeker Cana
Meeker Cana
Meeker Cana
Meeker Canal

-
Geo. Chappell e

e

| ‘_’500.00‘ 10800
. d- D147
d- D147

1014
LH0
1914
........ JS— 1) € Y

|
¢ Private

2.9 1000.00 1911 . e ]
B | 4525.00|1807 .o ; | i

.., Private

4700.00 1914 6. . 1100 300 335
8 14060 ... . 1400

10000,00 | 1914 |8
3000.00) 1914 25

veeee. Partnership

3.50 ! Corporation

T00.00 1905 1 ...

1.00 | Mutual Stock Co,

LET AHVNIVIJ ANV SAVMHDIH ‘NOILVOI¥YYI 40 ddvod




STATUS OF CANALS

ALONG THE

REPUBLICAN RIVER— (Continued)

i No. Butlt Cost Operated Acreage | glgl
! . S — _ ———— -
i Year Mile ‘\ . . i TUnder Irrig, Repts | 1912
: : } i Yr. Mile, Ditch| 1912 [ 1914 |
Carsen Diteh No, 2. .. D 102 ! 525.00(1809 ... 1000 .o ..
Carson Diteh No. 1.. . D 103 100 . !
P. Walsh | A 537 }
Wilcox Ditch ' D 109 200‘ . -
Shadeland Park - i AIMO 0 1 | i e e s .
Byfield Ditch | D 108 300 .| Cancelled
Shadeland Park..coonn CATIZS T e | s | e e .
Allen Irrigation Ditch... .'D 110 1835 3. I204.00/1805 ...

Cambridge & A. 1. Co.
Iiallard Ditch...
W. J. Bailey....
Askey Irrigation Ditch

d- "An additional water right for ditch (number).

g Cost included in the line above,
* Water right pending.
o No construction work done.

A Used for ice and no irrigation practiced at the present time.

62.0 ' 41640 '

4 Maintenance and Operation.
k Ditch washed out before any irrigation was accomplished.

p A new application to
Iad bLeen abandoned.

reopen the Trenton

7 No further information available,

Farmers which
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CANALS FROM THE FRENCHMAN RIVER

The most important irrigated section of the valley is between Pali-
sade and the mouth of the river, the irrigated area in the upper part of
the valley being in scattered tracts. The soil within the valley is of an
alluvial deposit and is very fertile and productive.

Two irrigation enterprises, the Harlem and the Aberdeen ditches,
were completed during 1887. These ditches were both located in the
upper section of the valley. The Culbertson canal, the largest enterprise
within the valley, was the first enterpnse undertaken in the IOWer sec-
tion of the valley.

There are 38 existing appropnatlons from the river, totaling 430.53
second-feet. Six of the appropriations either have been abandoned or
have not been used for a number of years; ten were merely for exten-
sions or enlargements of existing ditches; and no construction has been
done on two. Data could not be obtained regarding five of the appro-
priations.

The banks of the river are low and in the upper section of the
valley the river bed either is rock or a course gravel, while in the lower
section the bed is a fine sand formation. Ordinary dams are hard to
maintain in the lower section, but this difficulty has been overcome in a
number of cases by constructing dams large enough to divert the entire
flow, all the water being run through the upper portion of the canal
and the excess wasted back into the old channel.

There have been 17 canals built along the river, but only 14 of these
were in operation during 1914. The principal crops grown under irri-
gation are alfalfa, sugar beets, wheat, corn and potatoes.

During 1914 nearly 2,000 acres located in the lower section of the
valley were planted to sugar beets. The Chicage, Burlington & Quincy
railroad has a branch line extending up this valley, and the railway fa-
cilities are fairly good.

MARANVILLE DITCH (D-70-71). This ditch is 414 miles long and
was built in 1895 at a cost of $5,000 by three partners. The canal heads
about 9 or 10 miles west of Champion. There are 480 acres lying below
this ditch and this acreage is usually irrigated each season. Tt is planted
to alfalfa and grain.

INMAN DITCH (D-791; A-436). Two and one-half miles of this
ditch were built as a private ditch in 1895. In January, 1896, the Inman
Ditch and Irrigation Company was organized with a capital stock of
$1,450, and the ditch purchased. Each share represented the water right
to 10 acres, and had a par value of $25. The ditch was extended 414
miles at a cost of $2,700, or about $1,250 more than was at first anti-
cipated. This deficiency was raised by the shareholders who contributed
according to the number of shares held. There are 780 acres lying below
this ditch, but water rights for only 461 acres have been granted and
450 acres were irrigated during 1914. Each shareholder does his pro-
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portionate share of cleaning the ditch. In addition, the land is assessed
25 cents an acre to pay for a ditch rider during the irrigating season.

CHAMPION WATER POWER AND IRRIGATION DITCH (D-47).
This ditch is seven miles long and was constructed in 1891 with $4,500
donated by Champion precinet of Chase county. The ditch was found to
have too small a capacity, and was enlarged by an individual at a cost
of $3,000. Later it was sold for $5,800. It has been extended three miles
and now covers some 2,700 acres, the greater portion of which was irri-
gated in 1914.

FULLER DITCH (D-62). This ditch was built in 1894, It headed
about two miles above Wauneta and was 6% miles long. It was intended
to irrigate 1,750 of the 2,000 acres lying below the ditch. The first cost
of construction was $5,000, and an additional $5,000 was spent during the
next ten years trying to operate and maintain it. Water was run to
within 114 miles of the end, but the activity of the gophers caused wash-
out after washout, and the ditch finally was abandoned.

FOLLETT AND KROTTER DITCH (A-705, 720, 975). Four miles
of ditch were built in 1903. A power plant was built some distance be-
low the headgates and the entire flow of the river is diverted through the
canal to this point. All water not used for irrigation passes through
the power plant and is returned to the river channel. The irrigation
system cost $8,000, and covers 850 acres. In addition, power is used
for pumping water to 250 acres. About 900 of the 1,100 acres under
ditch were irrigated during 1914.

FRENCHMAN VALLEY IRRIGATION DISTRICT (D-24, 25, 29,
30). Thirty-three miles of the Culbertson canal were built by small
contracts during the years 1890-94 at a cost of $146,881. The ranal heads
north of Palisade and the entire flow of the river is diverted by a dam
and carried through the first mile of the canal. At this jpoint the canal
crosses over Stinking Water creek in a combination flume and wasteway
which in reality is the headgates of the canal. Stinking Water etreek
flows along the east side of the valley of the Frenchman river. The bench
on the east side of the creek rises rapidly and the west bank of the
creek has been raised to the same elevation as that of the canal. The
headgate structure is so constructed that the bed of the canal is some
six or eight feet above the sill of the waste gates, which are on the same
level as the bed of the creek. The flow in the canal is regulated by
means of two wooden radial waste gates, When the gates are open the
water returns to the river through the creck; when they are closed the
flows of the river and creek pass down the canal.

From the headgates the canal gradually climbs the bluffs bordering
the river valley, and finally emerges upon the table about four miles
northwest of Culbertson. Within the stretch of territory between the
headgate and a point a short distance beyond where the canal emerges
upon the table, there are nine deep canyons. Formerly all of these were
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crossed by wooden flumes. Later the canal was built around the heads
of two of these canyons and the other seven flumes have been replaced by
inverted steel siphons ranging in size from 72 to 48 inches in diameter and
from 230 to 1,056 feet in length.

Until 1912 the canal was owned by an eastern man. No water rights
were sold, water being rented for the season on a graduated scale. the
prices per acre being as follows: Spring grains, $2; alfalfa, $2.50; sugar
beets, $3.50; corn, one flooding, $2; fall grains, fall irrigation, $1.50; fall
grains, spring irrigation, $2 and potatoes, 3. Annual contracts wer.
" drawn in which the kinds of crops to be raised and the number of times
to be irrigated were specified.

A petition signed by 59 landowners was presented to the county
commissioners of Hitchcock county, praying for the organization of an
irrigation district. On January 15, 1912, the commissioners approved the
petition and called an election for February 12. Later the commission-
ers declared the district duly organized, with an area of 9,730 acres.
On August 6 bonds in the sum of $150,000 were voted, of which $90,000
were paid for the canal and the remaining $60,000 were to be expended
in betterments and improvements. One hundred and forty-one thousand
dollars’ worth of the bonds were sold at par and the other $9,000 at 9b
per cent. The district has completed a filing for a reservoir site on the
Frenchman river for the construction of which $20,000 of the original
bonds were to be used. A modern concrete structure costing $5,000 has
been built to replace the old wooden headgate.

For the purpose of levying assessments the lands are assessed upon
valuations of $11, $13 and $15 per acre. The assessments in 1914 were
91 mills for maintenance and operation and 67 mills to cover interest on
bonds, making the cost per acre for water as follows:

Land Operation Bonds
Valuation and Maintenance and Interest Total
$11 $1.001 $ .737 $1.738
13 1.183 871 2.0654
15 1.365 1.005 2.370

Nine thousand five hundred and sixty-eight acres were taxed in 1914.
The principal crops raised are sugar beets, alfalfa, small grains and po-
tatoes.

RIVERSIDE CANAL (D-18). The farmers under this canal at-
tempted to form a company—the Riverside Canal and Irrigation Com-
pany—but the organization was never perfected, and they have operated
the canal under a mutual agreement whereby each acre constitutes a
share. Six and one-half miles of canal were built in 1894, and an exten-
sion of one mile in 1897, the entire cost of construction being $3,000. The
canal was built somewhat upon the plans followed in the construction
of the Culbertson canal. The entire flow of the river is diverted by a
dam about three miles east of Beverly, and conducted through a new
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channel for about three-fourths of a mile, at which point the headgates
and waste gates are located. The excess water is here wasted back
into the old channel of the river. This canal covers 1,200 acres lying in
the valley, of which 694 acres were irrigated in 1914. All operation
charges are assessed upon the land represented in the agreemnt. The
charge for 1912 was 40 cents per acre. The principal crops raised are
alfalfa, sugar beets, wheat and potatoes. The parties under this canal
have attempted to form an irrigation district, but so far no organization
has been consumated.

FARMERS CANAL (D-10). This ditch was started as a private
enterprise in 1893. In 1904 the Farmers Canal Company was organized
with a capital stock of $10,000, and the stock divided among farmer
owners and their wives. During that year a canal five miles long was
built at a cost of $4,000. This canal heads about four miles above
Culbertson, and covers 709 acres of land, all of which is usually irrigated
each season. The cost of maintenance and operation is about $300 per
year, or about 42 cents per acre. The acreage under this canal is planted
to alfalfa, potatoes, sugar beets and small grains.

The following table shows the status of canals along the Frenchman
river, its tributaries and other tributaries of the Republican river:

A



STATUS OF CANALS ALONG FRENCHMAN RIVER

! |
% No. Built ' Cost Operated Acreage I Zl\él
' Year | Mile . ) i Under | Irrig. | Repts 1912
. ‘ ; Yr.| Mile; Difeh | 1912 1914

Arterburn Res [ ....... ! N
Maranville Diteh. 4.5 480 | 405 Partnership
Maranville Ditch.... J— ! S IR IO
Inman Reservoir.. ! -
Inman Ditch 450! 25| Mutual Stock Co.
Inman Ditch
Kilpatrick Res.
Kilpatrick Res. Ditch. Al160 i . 1349 ...
Champion W. I & I. Ditch. D 7T 1891 10. L2709 1.0 Private
North Side Irrigation Diteh .| A 246 1894 1.3 1 95
Hokes P, and P. Plant. A1094 T ot e 1014 19
Shkallenberger Canal LA 423 1889
Aberdeen Ditch ... D 50 1887
Aberdeen Ditch D 68 d-Dbo
LExtension Aberdeen Cabpal.. A1117  4-D68
Harvey Reservoir............ Al34 1
Harlem Ditel... 56 1887
Harlem Ditceh... 67  d-Da6
North Side Guernsey Diteh. 74 1898
South Side Guernsey Ditch. 7@ 1897
Fuller Ditch i 62 1894
Oliver Bros CATI285 1913
Wise Ditch D 42 ;1895 . 1898
Wm., HAgerman.. o rereen | A 935 ;1896 ; L 25000 f
Follett & Xrotter.... A T05 1903 . 8000.00| 1914 4. Private
Follett & Xrotter A T20
Follett & Krotter A 0975 '
Krotter P. P. No. 2. A 1046 ‘ I
Krotter P. P. No. 3.. A 1047 } SR 1
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STATUS OF CANALS ALONG FRENCHMAN RIVER—(Continued)

No. Built | Cost J Operated Acreage glg!
i Year ]‘ Mile o . 'L'udel'] Irrig. | Repts , 1918 ,
| ‘ ‘ r Yr.| Mile) Ditel ' 1912 | 1914 | !
(D 24 18004 | 33 14688100 1914 33. | 9678| s250| 9418! 3.50| Now Irrigation District
Culbertson Irrigation and D 25 id-D24 [ l ! \ )
Water Power Co. Canal._. D 20 d-D24 |
ID 30 | a-Dot = ! “
I'renchman Valley Irr. Canal.. ‘ A1364% T [ - ‘ ,,,,,,, | |
IFrenchman Valley. Iy 38 18M-5 [ (171, | -
Goker Extension... A T14 0 | . : ‘ ‘ J I
Riverside Canal - D 18 1894-7 75 5000,001”11 ! 1.9 1200 780! 6494 ¢ 40! Agreement
I'armers Canal LD 10 1884 3. i 4000.00 1914 | 3. 200 i 700, 709[ .42 Stock Company
! _—  — . H 1
.............. 97.4| $ 203321.60 791)! 23796 ! 12596! 18108! ]

| Totals

* Water right pending,

d- An additional water right for diteh (number).

0 No construction work done.

f Construetion never completed.
4+ Maintenance and operation.

7 No fuirther

information availahle.
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STATUS OF CANALS ALONG THE STINKING WATER CREEK

(A tributary of Frenchman River)

- -
Nao. i Built ‘ Cost Operated ‘ Acreage :g\
: ‘I Year . Mile — ‘ Under TIrrig. Repts 1913 |
| | | | Yr.| Mile| Ditch ' 1912 | 1014 %
‘ ‘ ‘ | ! |
Chase County L. & L. 8. Co. 1] A 57 |185 | . 191»3“ | a0 *
Chase County L. & L. 8. Co..|D 57 |1805 d 1903 .
Chase County L. & L. 8. Co. 4:A 56 1895 1004
Chase County L. & L. 8. Co. 3| D 78 |1895 15)03‘
Chase County L. & L. 8. Co. 5| D 77 (18053 ~ 1.1° 220,00 ....
Chase County L. & L. 8. Co. 6| D 76 {1895 = 15 70000 ...
McLain Diteho s D 6
Chase County L. & |D 72
Chase County L. & D ITE e e
I". C. Krotter No. ._-‘AI(HG .
i \ 10.6 §  a125.000 ...

‘ Totals

4 Maintenance and operation,

SFT ADVNIVIA ANV SAVMHODIH ‘NOILLVOIIYI 40 qdvod




STATUS OF CANALS ALONG OTHER TRIBUTARIES OF THE REPUBLICAN RIVER

]
No. Built \ Cost I operated
Year I\Iile‘ ‘ o
! ‘ Yr. Mile
ROCK CREEK
Rock Creek Ditch Co. A 526 1900 2, e
Owens Diteho.. ... Ny ST 2 %
Phelen Diteloin. 1) 138+ 1882 1.7}
i Total 3.9 §
HORSE CREEK ! J
Pringle Ditch... , 1896 | 2. 1% 1000.00| 19100 ...
Pringile Ditch... e i e
Horse Creek Ditch. 8o 1. f‘ 2800 ; 1914 1.
Horse Creek Ditch.. SR [E— ,
Total e 3. 's 1o .. 1.
i
SPRING CREEK ’ :
*Benkelman Diteh.. . A 378 i ‘
|
%0. FK. OF REPUBLICAN R. ! |
McDonald Diteho.. ..o A G4 1801 1. % 1[)00.()0[1914_ 1.
Riverside Ditch, . 1804 3.5 4000.()01]9]4 2.5
Karr's Ditch....... D 1535 1804 pA 1000.00 ' 1807
Total 60§ G000.00] ... i
- e N
* Ditch ohliterated if ever built,

Ditch

Acreage . +M.

- — & O,
Under Irrig.! epts! 1912

19121 1914

300
200
140

2440

d- A364
! e Private
d- DI15%

Private
Partnership

a9 ]‘\51 ¥ 1.00

20 35

9%1
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STATUS OF CANALS ALONG OTHER TRIBUTARIES OF THE REPUBLICAN RIVER—(Continued)

No. Built !

Cost

Operated |

Acreage

Under | Irvig,

Yr.| Miloi Diteh | 1913

INDIAN CREEK
Stoneburg DitChcccveconerenne | ALOT0
Thompson & Van Siekle.
Kimsey Ditehu .
Stoneburg Ditch No.
Chamberlain Ditch.
Wilson Ditch............

A 1299
A 240
CA 268

Y Total
RED WILLOW LAKE i
James Coopera v ‘D 447 1894 ,
DRIFTWOOD CREEK
Hesterwood Irrigation Works.. A1382 ... ..
Schmitz Irrigation Works.......: AI1287 ... 1
Sylvan Dell [A13400 1013
W. 8. Fiteh L A1372* T

; Total ! e
BRUSH CREERK '
Brush Creek ReS.c.wcoonnn CAI201 e |

RED WILLOW CREEK ;
Red Willow Valley M..._..__..... A TS1 11906 :
Master's Diteho v, A1212 F !
Helm Ditch ‘
L. J. Holland Ditch.
John F. Helm

$ 199000
F 575.00

1014 |

$  5000.00
5000.00

$  10000.001 ...

4.
& 0.
I Repts | 1912 i

L 1914

| Private

T Private

I{;‘.’(‘)i e Private

2046 1‘

1

;b».
-
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RTATUS OI' CANALS ATLONG OTHER TRIBUTARIES OF THE REPUBLICAN RI1VER~——(Continued)

No. ‘ Built Cost Operated Acreage +M. ‘
i ———— ————— e &0,
; Year ~ Mile Under Irrig. Repts 1912L
| Yr. Mile Ditch 1912 1914 ]
—_— — : .
|
MEDICINE CREEK ‘ [ | ' .
Saunders Irrigation Plant......|D 83 |1894 3 4 490,00 1897 ... 301 .. ¢ v oeeens | Right cancelled.
| |
ELK CREEK :
Murray Irrigation Works.......... | A 1313 / + ; U 0 SO
| 1
COOK CREEK I | | '
Sharpnac DIteh. e | A 251 | e $ 20000|1907 ... 100 e e, Abandoned.

BIG COTTONWOOD CREEK
Bloomington Ditch..
Bloomington Mill....

A 483

Tatal

CENTER CREEK | |
Rose Diteh i\ 648
Gregory Ditche.cnrccsenene . D 182 [
i
Total

|y 15 |
.4(01&»:
|

COATES CREEK !
R. D. Burton

Abandoned

|
PR ; Abandoned
b

Abandoned

* Water right )ending.
t No further information available

z Ditch now used for power purposes.
d- An additional water for diteh (number),

8¥T
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STATUS OF CANALS ALONG OTHER TRIBUTARIES OF THE REPUBLICAN

R1YER—(Continued)

No. 3 Built Cost Operated | Acreage ‘ +M. !
— e = - & O
Year | Mile | ‘ Under, Irrig. Reprs . ‘1012 |
‘ | | Yr.| Mile Ditch‘ 1112 1914 ‘ |
! K | - i 1 T - \
| ' i |
CHIEF CREEK i ' . . ‘ . |
sand Point Diteh.e | D 113 11860 | 15:$  270.00|1893 !
BUFFALO CREEK ‘ ' i
porter & Sons Ditche.. | D 171 1890 | 3. 1500.0071914: 3 Private
J. 1&. Porter I SO SOV S| “ |
Allen & Larned Ditch ‘D117 1891 P4, 1500.00 | Partnership
Jenkins L. & L. 8. Co. A 924 1909 ‘ 2 2000.00 ! |
P - :
Total ... ©0 8 5000.00 o
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SUMMARY OF CANALS

IN THE REPUBLICAN

RIVER DRAINAGE BASIN

|

Cznals Bullt

’ Canals Operated, 1914 |

Republican River.

Frenchman River.
Stinking Water Creek

Total—Frenchman River Valley

Chiet Creek

Buffalo Creek

Rock Creek

Horse Creek

South Fork Republican

Indian Creek

Red Willow Lake

Driftwood

Red Willow Creek

Medicine Creek

Cook Creek

Big Cottonwood Creek

Center Creek

Coates Creek.

Total for tributaries
Total for basin

Acreage Acreage
Mile-| Acreage |7 Mile- | Acreage Irrigated 1914
No, age | Covered Cost | No, . age ‘ Covered 1912 Reported
— ! ' O
40 | 164.1 41,610\ 175,998 9 } 620| 23,140 8,625 4,988
17 974 23,796 203,321 14 9.0 19,056 12,596 18,108
8 10.6’ 1,190 3,125 J—
25| 1080, 24,986 206,446[ 14 79.0 19,066 | 12,596 18,318
i | !
1 15 450 270 — |
3 9.0 920 50000 2 7.0 620 | 520 400
3 5.7 338 2,500 | [ i
2 { 3.0 360 1,280 1. 10 200 160
3! 65 ! 2,440 6,000 2 35 2,300 , 75
5 [ 1,990 1 1.1 70 | 50 20
1 1.5 100 575 :
) IR S — 4,000 1 ,
3 8.9 5,526 10,000 1, 1,526 i 320 1,526
1 5 50 490‘
1 1.0 100 200 '
1 15] 190 i
2/ 8 102 900 '
1 1 25 200} cemns eeeonaeees
28| 4658 10,651|$ 35,405 8 161 4,716 1,15 2,166
3] 318.9] 81| 157.1, 46,912 | 22,346 25,472

-

st
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IRRIGATION FROM THE NIOBRARA RIVER AND TRIBUTARIES

The irrigated area along the Niobrara river consists of small tracts
of bottom lands scattered throughout 90 miles of the upper portion of
the valley.

The first irrigation enterprise upon the river was the Lakota Ditch
which was built in 1884 by B. Richards. During the succeeding years
many ditches were built along the river but no new enterprise has been
undertaken since 1902. In the upper pportion of the valley the banks of
the river are low, but the construction of a permanent dam is costly
and but few permanent concrete dams have been built. Seepage from
the canals is large. The normal flow of the river has been appropriated
and during the hot summer months the demand for irrigation uvsually
exceeds the flow of the river. There is some irrigation practiced from
a number of the tributaries of the Niobrara river. Many of the ditches
along these small tributaries, however, have been abandoned.

There are 58 existing appropriations from the river, totaling 348.30
second-feet. Seven of the appropriations either have been abandoned
or have not been used for a number of years; no construction work has
been done upon one; nine were merely for additional water rights or for
extensions to existing ditches. No information could be obtained con-
cerning ten appropriations. Thirty-nine ditehes have been built along
the river, but only 31 were in operation during 1914; thirty of those in
operation are private ditches, and one a partnership ditch.

This valley is devoted chiefly to stockraising, and the water is used
to irrigate wild hay and alfalfa which is grown for winter feed. A main
line of the Chicago, Burlington & Quincy railroad passes through the
center of the irrigated area, but portions of the irrigated area are located
at such distances from the railroad that crops can not be shipped
profitably. ’

Below is a summary of the eanals from the Niobrara river and its
tributaries:
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SUMMARY OF CANALS FROM THE NIOBRARA RIVER AND ITS TRIBUTARIES

e T o A ey

b4<) )

e
|
Canals Bullt Canals Operated, 1914 Acreage Acreage
Mile- Acreage |-——«——
Mile- | Acreage | Irrigated 1914
No. | age [ Covered Cost No. age Covered ’ 1912 Reported
P, i . | =
NIOBRARA RIVER.. ... ... 301 130.8i 13748 151,798 311 81.8‘1 13,5&3‘ 6,648 7,300
Whistle Creek 2| 17| 90 400 ot o]
Willow Creek 1 .5f 11
Cottonwood Creek 2

Box Butte Creek.. 1
Pole Creek 1
Boardman Creek 2
Ashburn Creek 1
Spring Creek 1
1
1
1
1

|
’ G 10

Newman Creek

Horse HeAd Creek. i ‘

Cross Creek............... R ‘

Stream (no Name)............... !

Flum Creek 2|

Turkey Creek.. 2] 1.8 250
Fairfield  Creek ..o 1. .2 3
Middle Creek 2 1.4 110
Reck Springs Creek. 2 8 105
Cut Creek.... 2. 10 7
Bear Creek.. 2 2 18
Jewett Creek. 1 ‘ 4 30
Holt Creek... 2] T 20
Huggins Creek. 1] 3 40
Rickman Creek.....ooeeicomenanes 1 ! 3! 80
Beeman Creek...... l! 1.0 .
Wooden Spring Creek.. 1 2 40
Burton Creek..... 2! 15 50
Wyman CreeK.. ... 2‘ Rl 60
Lewis Spring...... e e sa e eenas s | 1. 3 10
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SUMMARY OF CANALS FROM THE NIOBRARA RIVER AND ITS TRIBUTARIES—(Continued)

1 )
’ Canals Bailt | [ Canals Operated, 1914 | Acreage ' Acreage
| i S O e g
Mile-, Aecreage | Mile- | Acreage I Irrigated 1914
No. age , Covered | age  Covered “ 1912 | Reported
Snider Creek 1 .11 " ‘ L.
Abitz Creek 1 T, -
Rock Creek 3 6.0‘ M.
Spotted Tail Creek. 1 4
Keya Paha River... . 1+ 35 160
Eagle Creek...... ; 4 24 340
Brush Creek : 2 T 60
Bluebird Creek ‘ 1 5 0
Blackbird Creek....... 2 22 115
Young Creek......... : 1 5! 15I
Shobe Creek 1 .3 10 ..
Verdigris Creek.. 1) 1. E [
Total for tributaries. ... ... 59 51.41 6,930‘ 17,897
i | !
Total for Yasin..ooocse | 98 |

1822 27504 § 160,005 36! 838 13,836 | 6,326 7515
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CANALS ALONG THE NIOBRARA RIVER
The ditches along the Niobrara river are practically all private en-
terprises, the owners using them to irrigate their own lands. The ma-
jority of the owners are extremely reticent in giving any information
concerning their ditches. For this reason, not many ditches can be de-
scribed.

HARRIS AND NEECE DITCH (D-517). This diteh was built dur-
ing the years 1892-1896. It taps the river on the north side in Section
3, Township 28 north, Range 55 west, and about 114 miles below the
headgate branches, one branch continuing on down on the south side
for a distance of 21 miles; the other, about 4 miles long, crosses the
river by a flume and covers land lying on the south side of the river.
The cost of building this ditch was $3,500. Only six miles of the eight
miles built were in operation during the past season. The ditch covers
1,100 acres, but only 700 acres were irrigated during 1914. The cost of
operating the ditch is about $75 per year, or approximately 10 cents
per acre. Alfalfa, corn, grain and wild hay are grown.

LA BELLE DITCH (D-518). This ditch was started in 1895 and
completed in 1898. "It diverts from the north side of the river in Section
6, Township 28 north, Range 54 west, is 43 miles in length, and cost
$1,600. Four hundred acres lie below the ditch and this was all irri-
gated during the past season at a cost of $50 or about 13 cents per
acre. The land is all in wild hay.

McLAUGHLIN DITCH (D-566). This ditch is 214 miles long and
was built in 1888 at a cost of about $1,800. It diverts on the north side
of the river in Seection 9, Township 28 north, Range 52 west, and covers
about 500 acres on that side of the river. The original! dam and head-
gates have been replaced with modern concrete structures. Two miles
of the ditch were in operation during 1914, and about 400 acres, prac-
tically all in wild hay, was irrigated at an approximate cost of $1 per
acre.

PIONEER DITCHES (D-442). The Pioneer ditches, one on either
side of the river, were built about 1888, and divert from the same dam
in Section 36, Township 29 north, Range 51 west. The north ditch, 4 7-10
miles long, was built at a cost of $964; the south side, 2 4-10 miles
long, at a cost of $1,294. The original dam and headgates have been
replaced by concrete structures at an additional cost of $1,000. During
the season of 1914 practically all of the south ditch and 314 miles of the
north ditch were in operation. These ditches cover 800 acres, but only
500 acres were irrigated during 1914 at a cost of about $1 per acre. This
was in alfalfa and wild hay.

MIRAGE CANAL (D-474). The farmers under this project organ-
ized a company and made the only attempt that has been made on the
river to construct a canal which would irrigate & large acreage. The con-
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struction work was done entirely by the farmers. Seventeen miles of
canal in one stretch, and four miles in another, with an unopened gap
of one-half mile between, were completed during the years 1895 to 1897,
The first 12 miles of the canal passes through a very rough country
and none of the land under this section of the canal was irrigable.
Tweo large flumes were built, one across Pepper creek and the other
across Sand draw. The former was 1,300 feet long, 35 feet high, and
contained 100,000 feet of lumber. The latter was 1,100 feet long and
45 feet high.

The canal was designed to have a grade of one foot per mile, but
errors in the engineering reduced the grade to practically nothing. Five
thousand acres lie below this canal, and during the six years that the
company attempted to operate it, a maximum of 500 acres was irrigated.

The failure of the project can be atiributed to three causes; the
small water supply; poor engineering in construction, which reduced
the grade so that water would hardly flow through the canal; and the
sandy nature of the soil. There was practically no velocity to the flow
and the water was nearly all lost through seepage into the sandy soil.
Measurements taken of the discharge show that when 18 second-feet
were passing through the headgates, only 4 second-feet could be delivered
at the end of the 14th mile. The flume across Pepper creek collapsed
in 1903, and no attempt has been made to operate the canal since that
time.

HAY SPRINGS CANAL (A-173). The Hay Springs canal taps the
river on the south side in Section 29, Township 29, north, Range 47 west.
Ten and one-half miles of canal were built during the years 1896-97, and
about 5,000 acres could be irrigated. The river bed and banks at the
point of diversion seem to be nothing but quicksand. A concrete dam
was built across the river by continuing to dump concrete until there
was no further settlement. At present the dam raises the water level
in the river only about three feet, and the base extends about 19 feet be-
low the bed of the river. During 1912 only 500 acres were irrigated at an
approximate cost of $1 per acre.

Practically all the ditches along the tributaries of the Niobrara
river are small and not many of the ditches were in operation during
1912, '

The following tables show the status of the canals along the Nio-
brara river and its tributaries:



STATUS OF THE CANALS

ALONG THE NIOBRARA RIVER

No.

|

i
Biglow & Seymour.. .| D 510
Warneke's Ditch . D 505
Johnson Ditch .. D511
Lakota Ditch.... D 554
J. 8. Bourrett Diteh LA 546
Bourrett's Ditch....... ‘ A b4z
J. Bourrett Ex. No. 1.. . 141188
J. Bourrett Ex. No. 2 L1200
Bourrett Ditch Sr... A D
Bourrett Ditch.. A4
Bourrett Diteh... A 1057
Bieser A 1066

Earnest Diteh No. 1
Earnest Ditch No. 1
Coffee Ditch No, 3....

McGinley & S, upper.. e D521
McGinley & 8, lower. .. D513a
McGinley & S, lower. D 513b

Cook Ds. No. 1 and 2 980}
IIarris & Neece D.... a1v
La Belle Ditch.. D 518
La Belle Ditch,. A 6o
Mettlen Diteh. A 202
Mettlen Ditch CPATME
Bennett Ditch... 1 A1249
Kay Diteh...... AT
Moore Diteh A 88

Niobrara Ditelh (2)ecoriecreee. . A 1036

1

D 5l4n | 1895 |
. D 514b
A 1362 ‘ ............. :

1891

-
Y

-1

e be oL

[

Cost

$ £850.00
1000.00
1500.00
4440.00
400.00

Operated Acreage +M, ‘

B it Tt —— & 0.

i Under Irrig, . Repts 1912

Yr, | Mile| Ditelr 1912 1914 '

| | I~
1014 3. 170 150 170 § .65 Private
1014 2.5 150 110 113 Private
1614 2. 200 100 | s ! Private
1914 3.5 GO 500 Private
1914 17 150 60 142  Private

1200.00( ...

Private
Private
d-Ad

o Private

-‘r

10| Private

.13 . Private

Private

d- D518
Partnership

Surveyed

.. 1 Cancelled

94T
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VIEWS SHOWING REMAINS OF OLD FREMONT BRIDGE AFTER
FLOOD OF 1912




STATUS OF THE CANALS

ALONG THE

NIOBEARA RIVER—(Ceontinued)

|
No. | Built

Mile |

| Year

Cost

Geo. Hitshew Ditch
MecLaughlin  Diteh
Excelsior Diteh
Hughes Ditch..
Hughes Diteh.
Snow Diteh
Pioneer Ditches,
Furman Ditech.....
Enterprise Ditch.
Meridian Diteh....
Meridian Diteh...
MeMannis & Neeland.
McMannis & Neeland.
Fendrick Ditch

Fendrick Diteh......._ .. ..

Lichte Ditch

. |
| | [

|
A1260* 1913 ¢

D 566 1888 25!
D 568 1895 15
/D 987* 1 1895 a
PA BB | o
D 48 | 1895 1
. D 442 11888 7.1
D 462 1895 25!
. D461 1894 3 |
. D459 1806 3. !
LA 469 o

D 463 | 1896 15

A 448 .

A 616 11002 5

............ A BT o
D 479 1895

Lichte
Lichte Diteh.....
Montague Canal.
Dunlap Ditch.
Chladek Ditch.

Mirage Canal......._........

Potmesil Ditch...
Potmesil Bros....
Hay Springs Canal.
Taylor's Ditch.
Ussher Diteh
Camille Diteh..
Wells Pumping Pt.

A 900 1903 5

A 607 1901 T
D 474 189537 21,
. A TT 1905 3.5
ANB2 e
A 1T3 18967 105
. A TE6 1004 3
A 8 |,
latosr | ¢

e | 1193 0 ¢

.. 11014
1800.00 | 1914
700.00 | 1914
600.00 | 1914

800.00 | 1914
3258.00 | 1914
1000.00 | 1914
1000. OOI 1911
2000 00| 1914

')00 00 | 1‘)14
50000; 1914

400,00 1914

100.00 1914
200'00»1905

§ 100000.00 1903
2500.00 1914

{

7500.00 1914
1000.00 1914
600,00 189S

Operated

. Private

Acreage +M.
— &0,
Imder\ Irrig. ' Repts © 1012
e, ‘ Mile| Ditech | 1912 : 1914
‘ ! |
Y IO " 3 ‘
800| 400 480 1.00 Private
200 160! 100 ... Private
]
|
1

|

3

g 1 280 80
|

i d- D987
1. | 225 | 160 ‘ . , Private
6.5 800 500 | 500 - 1 00 i i Private
25 300 255 | 2465 .40 , Private

400 e '
400 ! . - Private

T [E, I - a- D459
1.5 120, 100‘ 80 Private

lIncluded under D463
. i Private
id- A616

210 100 ‘ 210! 1.00 'Private
........ ‘ : d- D479
e S d- D479
60
60 Cancelled

21| -
5000 - | Abandoned
50 | 300 | 80 $ 50 Private
________ ! ‘ wereeeee 1 A= ATBT
10.5 3000‘ 500 ... 1.00 Private
3 320 40 ! Private
b i |
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STATUS OF THE CANALS ALONG THE TRIBRUTARIES OF NIOBRARA RIVER—(Continued)

Na., Built Cost ‘ Onerated Acreage 43,
S ———— e 0
Year  Mile : CUndert Ierlx. Repts 1012
‘ } ‘ | Yo Mile Ditel 1012 1914
Wilsen DitCH.. oo} D 591 11895 4. 1500.00 1595 ' ‘
McCully Diteh.... . D 583 1895 6.2 2500,00 ; 19402
Chas. Tienken.... .IDaos l1ss o2 800.0()" ¢
- i f——e |—-
Total | .. 130.8 § 151798.00!

* Water right pending

t No further information available. No. 2.
¢ Ditch not used for years. (2r Meney was expended in muking surveys.
d An additional water right for ditch (number). e An extension to diteh  (number).

o No construction work done.

(3) Diteh washed out the first time that water was run in the diteh.

(1) Cevers same lands as formerly covered by

Ilarnest Ditch

JHANIONT HLVIS J0 LY0ddd
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STATUS OF THE

CANALS ALONG THE TRIBUTARIES

OF NIOBRARA RIVER

| [ I
No, ‘f Built ; Cost Operated Acreage flg.
—— ——— el S & 0.
i ‘ Year Mile ‘ Under Irrig. | Repts 1912
i | Yoo Mile Difteh 1912 1914
- - "*f’ ! " ) v ' :
WHISTLE CREEK ‘ ‘ \ ‘\
Home Ditebho..... AR 200,00 1912 kil 40 3010 .. R 1.00 . Private
‘Whistle Creek Ditch... 12! 200.00) 1897 wm a0 i R
N —— : I
- 1.7 1% 400.00 e $0 A ot
DRY CANYON I
Gilmore Ditche i | A 863 [T | OO IO !
WILLOW CREEK J ?
Hollibough Diteb.......1 A 88§ 198 Ay 5000 11911 : 11 1
; i : |
i
| |
COTTONWOOD CREEK ‘ i i
Morrisey’'s Diteh . | D 481 1896 : B% 63.0001 ¢ ... I T .
Fendrick & Lichte. .. A 336 1895 oLz 300.00 1914 1.2 €0 50
Dunlap 41113 N R Y D - ;
Total .. { 17|$ 363.00 120 100 S B0 ‘
BOX BUTTE CREEK : ! |
Billy's DiteB. e eccereeeeieens A 533 } [6 5 I — - 1012 120 120 e | s . Private
| i
POLE CREEK I E
Pole Creek DitCheieece | & 799 1 1808 T8 TO0.00 | 1809 40 b -
ANTELOFPE CREEK ;
Antelope Ditehovmeecciieccce | A TO8 [ S B O { i
|
|
BOARDMAN CREEK !
T.ee Ditch D 973 4, 1200.00| 19412 4. 600 - B0 . Partaership
J. 1I. Bachelor 3 7. 5000.00| 1912 u 2000 . Private
~ \ | _— I
’ Total | e | 11, 1§ 6200.00] ... 4. 2000 )

volddl J0 dgvod
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STATUS

OF THE CANALS ALONG THE TRIBUTARIES OF NIOBRARA RIVER—(Continued)
| ! :
No. Built Cost Operatesd Acreage 4\ ‘
— — —— o — — & 0.
Year Mile Under Irrig. Repts 1012
- ‘ ‘ | Yr.; Mile| Direli 1912 1914 ;
| f | _{ | ‘ |
ASHBURN CREEK ) \ 3 [
Ashburn Canal A 676 1887 ‘ b PO U— }1) b4 1, 40, 40 v oo | PriVALE
i | ’
SWEENEY CANYON | [
Canyon Canasl fi D 414 | | VSR Ny B I .
SPRING CREEK | | i |
Garden DitCha et A 388 e .2| ) . 1912 2 6 b I Private
: ‘ i : !
: ‘ ‘ I
STREAM—NO NAME | | |
Frant Diteho e 7‘ D 400 i et i e avreeenveee svevereneen .
CEDAR LAKE ‘ | |
Cedar Lake Ditehe e of A 1IXT gp— | —— e ‘
I
NEWMAN CREEK i ‘ i i
Newman DIiteh . eeeens D 617 | oo, 2 1TB.00) ... s i e e
|
HORSE HEAD CREEK 1 :
Bruce  DICHwmmeresrrieens - A 140 ool 100.00!19”” 19 o s e
|
CROSS CREEK | | ! [ ‘
L2 (TS T S L2 CJ— 2. 35.00) ... ‘ S !
[ i i
STREAM—NO NAME j f ; | | ‘
Conger Ditch. .1 A IA8 1895 dam | s 1900 m 1(){ O J .......... S [— ‘
SPRINGS ! ‘ ' | [ J
Glen Cove Ditch... [ A1067 . i |

097
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STATUS OF THE CANALS ALONG THE TRIBUTARIES OF NIOBRARA RIVER—(Continued)

- I | !
No, Built ¢ Cost Operated | Acreage +1\(‘I)L
b ! - - & O
Year |Mile! ‘ |Under  Trrig. | Repts: 1912
! | Yr.o Miley Ditch | 112 1914 |
] ) e l
PLUM CREEK . ‘ | i
Johnstown Ditch. D 405 1806 i 4, ! ] -
Wilbert Diteh . A 329 ‘ I 3
’ 438 300000 ... . 1800| e | e
, | i
TURKEY CREEK ! ‘

Turkey Creek Ditcho....... 100 .. 20

Turkey Creek Diteh No, 2 I 28
I otal | e ‘ 18]%  100.00)... | .. 250 | e | 42
FAIRFIELD CREEK ‘ i : i ' ‘
Wm. 1. Kuhreo.....co.. D612b° T ‘ 208 200.00 1914 2 i 7 I 11 . ! Drivate
MIDDLE CREEK | ‘ ‘ ‘ ‘\
MeGnire Diteh 1894 . 48 100.001 1912 2, . Private
Allen  Diteb.... . 6 1891 1. 500.00{ 1909 m '
Continence Diteho i A TH3 it s v [ s e d- D616
| Total | e 145 800.00 2
ROCK SPRINGS CREEK ! I
van Koten Ditch, -1 D 619 | 1895 3% 50.00{1897 ... R
Moore's Diteh........ | 0593 30 477.0051911 n i
8% 527.00{.. 108§ oo | e | o
CUB CREEK | |
Tissue & Patterson.. S5 8 60.00] 1896 2 I VOIS BRSSO
McCumber Ditch........ 5| 100.00{1506 5 USSR, .
1.0‘ $  16000[.... ... [ T e .

19T AHVNIVIA ANV SAVMHOIH ‘NOILVOHIYYI A0 qUvod




STATUS OF THE CANALS ALONG THE TRIBUTARIES OF NIOBRARA RIVER—(Continued)

e91

I
’ No. | Built Cost Operated Acreage ! +M.
———— —_— - e ——— & O.
‘ I vear | Mile ! Under Irrig. Repts! 1912
! : ! Yo .\lileI Diteh 1912 ‘ 1014 i
— | e —
| ! ' ! !
BEAR CREEK \ | ‘ ! §
Cedarburg No. 1 and : . }A 479 | 1898 A0S 15.00| 1930 3 . - o
Skinner Ditch D 609 | 1888 ‘r q 25.00| 1894 15 I !
I .
i Total |t 2($ 40000 . . 1~ [ I
JEWETT CREEK J ! F ! |
Big Little Diteho J I 580 ‘ 1895 ‘l RN RO 1811 t 30 e ‘ ............ |
HOLT CREEK | | | ‘
Akers Ditehe...... 1893 B ‘ $ 65.001 1901 -
Schoetger Ditch... 1895 2 40.00 1599 !
l} Total ‘ T 105.00) ... .. . 2
HUGGINS CREEK | ! r ‘
Soper Diteh..oiieiciceen | D 5921 1895 318 80.00] 1v0G ... 40 e
| .
RICKMAN CREEK ‘ !
Byington Diteh. s, JD 582 | 1890 ; 3.8 200.00( 1914 B 80 GO . 80 % 1.00 | Private
BEEMAN CREEK | . 1 i
Barnard Diteh. | 1890 S51§ 11000 ...
Beeman Diteh. [ B3 2 AL e
Beeman & Rickman.. l].89’.:’» 3 76.00| 1914
| — o L
Total | o 1 LO|[$ 385.00

WOODEN SPRING CREEK
Ihoides Ditcho la 512 1806 PN THOoG ) 15
Rhodes Ditch 1800 A 25.00! MY . 25

‘ Total' ............. © 02§ 10000 .. .. i

R R | N, S R T B T L e
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STATUS

OF THE CANALS ALONG THE TRIBUTARIES

OF NIOBRARA RIVER—(Continued)

No. | Built

Cost i Operated

Year Mile | ‘

Acreage T4
& O

I'nderrlrrig. Repts 1912
i

Diteh 1932 1914

BURTON CREEK

One Trip Diteh

!
i | | ¥r. | Mile l
| !

| o

5|5 1500 1900

Burton Creek Ditch 1. | 160.00 ' 1900
j—_— — | E—
| Total | .......! 15§ 165.00 !
WYMAN CREEK ‘ i : ;
Horton Ditceho .2!$ Ti’v.()i)il‘.b(rz‘ —
McCully  DItCHammmnen - ; 3, 40.00 1910 ... |
i 1 [ — o
| Total i i5, 8 11500 ...
LEWIS SPRIN | : | i 1
Lewis Ditch ~TA189 11896 3[§  75.001896 a
! ! i
SNIDER CREEK | ; (
Olds Diteho st | D 60T 1
!
CROOKED CREEK 3 ’ _
Crooked Creek Diteh........ D608 | (2) | oo | e | [
ABITZ CREEK 3 :
Fullerton Ditech No. 2.} |A 218 1807 | i IR e
I
ROCK CREEK | : P
Copeland Diteh..oo 'D 354 [1893 5. |§  500.00| 1807 ...
Necessity Ditch.. D395 1895 5 65.00
Wile's Diteh D397 (1895 | 5 S B
Total ! | 60|§ 565.00
SPOTTED TAIL CREEK ’ i ‘
Spotted Tail Creck Ditel..... |1 601 | 1895 | 41§ 63.000 + 1 ..

.......... Right cancelled

89T HAHVNIVYQ ANV SAVMHDIH ‘NOILLVHI¥YI S0 q¥vod




STATUS OF THE CANALS ALONG THE TRIB UTARIES OF NIOBRARA RIVER—(Continued)

218

No. ! Built Cost Onerated | Acreage +M.
_— — —_—] —— & O.
Year | Mile Tnder Irrig. Repts 1012 |
; | Yr. Mile DitchL 1912 1914 N
K L ! ‘ - ~
KIBBEY CREEK i
Green Diteh. T A TAT | i | e | et | e e
KEYA PAHA RIVER. '’ ‘
Yocum’s Diteh. oL D 573 | 1894 3.5 % 900.00{1804 n
|
EAGLE CREEK . :

Eagle Valley Ditch.. ‘ 1.2|% 350.00 | 18%

100 foot diteh.. .02 75.00 1896 Right cancelled
Bokhof Ditch.... ; T 200.00 | 1899
%amuel Becker Ditch.. - D 274 1834 il 195.00 | 1900 |
‘ Total | .o 24218 820.00)..... |
BRUSH CREEK | | i :
McCarthy No. 1. . D 262 11804 218 150.00]1895 ‘ S
McCarthy No. 2. . io 266 | 1894 5 75.00 | 1895 , By -
: | Total | ' o7ls 225.00|.. g 80 |
BIG SANDY CREEK | ;
ABadger DIeR e A 567 | e || e D e i S
BLUEBIRD CREEE \ _\
Murphys Diteh... . |D 273 1894 51§ 400.00[1005 (| S R
\ ;
BLACKBIRD CREEK ‘ i !

Mullen Diteh..... f: D 267 L7 . . c
Robertson Diteh.. e D 270 ! 5i8 50.00] ¢
l Total 22(s  5000|..

HHENIONT HLVIS J0 LI0d3d



VIEWS SHOWING WORK OF CLOSING
STATE AID BRIDGE

FILL,

NORTH BEND




STATUS OF THE CANALS ALONG THE TRIBUTARIES OF NIOBRARA RIVER—(Continued:

No. Bulilt Cost

Year Mile :

- R
Under | Irrig. Repts. 1012

Uperated ’ Acreage T M

‘ Yr. Mile) Diteh 1912 ’ 1914 |
.‘ ,
YOUNG CREEK ‘ \ i ‘ \ \
Harvey & Lamb Ditchec. [ A 311 [ 1592 5 t ¢ { 15! ... — et
. ; X
SHOBE CREEK | | !
A. J. Lamb . A 322 t b 3 ¢ 10} .. -
VERDIGRIS CREEK ‘ \ : |
Drayton Diteh..ice ' D248 171% 730.00! ¥ [ESSVR RN ISRREUTI ISPV RO, " Obliterated

A Diteh was never used, almost obliterated at the present time.
* Water right pending.

¥ No further information available.

¢ Ditch not used for years.

m Dam washed out that year,

d An additional water right for ditch (number).

(2) Was no doubt a second appropriation for Burton Cr. Ditch,
taking water from Urooked Creek.

u Diteh still under construction.

o No construetion work done.

f Construction never completed.

v Ditch was never used.

4 Maintenance and operation.

(1) Built three dams and subirrigates without ditches,
e An extension to diteh (humber).

n Dam washed out the folluwing yeuar.

491 HDVNIVIA ANV SAVMHDIH ‘NOILVOI¥YI 40 q¥vod
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IRRIGATION FROM WHITE RIVER AND ITS TRIBUTARIES

The area irrigated from White river lies to the north and east of the
town of Crawford, while the area irrigated from the tributaries of the
river consist of small scattered tracts in the bottoms along these strcams.
The first irrigation ditch built within the White river drainage basin
was the Tucker ditch, built on Spring branch in 1883. The Jazobson
ditch was built from the river itself the same year. The majority of
the ditches were built during the next six years, but a few have been
constructed as late as 1905 and 1906.

There are 37 existing appropriations from the river, totaling 148.27
second-feet. Of this number, 15 either have been abandoned or have
not been used for a number of years, and six were merely for additional
water rights or for extensions to existing ditches. One of the latter
has not been used for a number of years and is included among the
15 mentioned above.

The banks of the river throughout the irrigated area are quite low
and as the river is subject to spring floods dams built across the river
are hard to maintain. Usually the greater portion of the cost of main-
tenance and operation is expended in repairing and keeping the dams
in operation.

In a few instances excessive amounts of water have been used
along the river and in one case the land has been almost ruined by the
black alkali which has been brought to the surface.

Twenty-six ditches have been built along the river but only eleven
of these were operated during 1914, Six were operated as private ditches
and five as partnership ditches. The principal crops grown by irrigation
are alfalfa and wild hay. Some fruit is grown under irrigation, but
fruit growing never has been attempted on a commercial scale.

A main line of the Chicago, Burlington & Quincy railroad crosses
the upper portion of the irrigated section at Crawford, and the Chicago
Northwestern railroad traverses the valley, thus providing good railway
facilities to outside markets.

Below is given a summary of the canals along White river and its
tributaries:



SUMMARY

OF

CANALS

FROM WHITE

RIVER AND ITS

WHITE RIVER.......

Ash Creek

Kyle Creek
Bull Creek

Deep Creek

Charcoal Creek ...
Cedar Canyon Creek

Deadman CreeKo............
Soldier Creek
White Clay Creek......

Saw Log Creek -
English CreeKa. o emremeeevrnec e
Squaw Creek .
Hooker Creek.

Canyon to White River.........
Sand Creek

Little Cottonwood Creek.....vecncens

Spring Creek

Cottonwood Creek

Ash Creek ...

Indian Creek . .
Trunk Butte Creek

Dead Horse Creek.....ocaaceaeeeene

Chadron Creek

Lone Tree Creek
Canyon to White River..

|
J

Canals Bullt

T Mile

No. | age

260 624
3

o
-

o
-1

[ary
=
-1

-
Mo e WO RWDWH WD W mH D
-

12.4

[
@

L =
IR

Acreage - | Mile-
Covered Cost | No. : age
|
10,233 1% 180,7651 1: 259 1
10 30 | oo | o |
20 350 | ooren | oo
18 400, 1.0
8 50 ... o
60 300 1 5
185 700 3 16 \
10 o, J[pe—— ]
580 3,365 | 4 34,
5oomor8
210 1,400 1 10
300 300 31 10!
‘ 1T
80 1,550 2] 12|
1,397 4,050 | T 7.9
550 2,400 3 351
200 E TR 2 E—— e
1,155 4125 10 99
51 150 | 3 14
5 B E51- S
130 1,580 21 11
129
100
125

‘ Canals Operated, 1914

TRIBUTARIES

]
Acreage !

Acreage

Covered |

Acreage- { Irrigated | Reported
1912 . 1914

5,270 2,538 | 3,084
i ‘
18 18! 18
60, Yy
125, 35 68
460 | 188 | 300
80 47
50 45] 15
160 70 285
300 | 115i 100
i I
80! . I
1.307 | 580 | 922
490 390 335
1135 ! 465 | 670
51, 15 9
105 | 80
125 100‘

19T ADVNIVIA ANV SAVMHDIH ‘NOILVHIYYI 40 aavod




SUMMARY OF CANAI.S FROM WHITE

RIVER AND IT8 TRIBUTARIES—(Continued)

Canals Operated, 1914

Canals Built Acreage ! Acreage
| il-ilrei-‘ N Acreage " Mile- | Acreage Irrigated ‘ Reported
| No. [ age Covered | Cost No. age Covered ! 102 i 1914
Rush Creek e | 1015 300, 300 1. 15 360 | 300 .
Maiden Creek 5 2 1.0 285 2,000 b I 2 -
Bordeaux Creek ‘ 12 S‘Si 610 12,125 1} D 50
Little Bordeaux Creek... 5 38 230 1,085 3l 16 140
Canyon to White River... A 1 1.0 15 ... [JS—
Beaver Creek - 7l 56 460 2,850 4 42 390
Sheridan Creek 1 s O 100 .
White Clay CreeK i, 1 1, 281 470 4133 1 470 - | 470
! i
- I e ——— |
Total for Tributaries.....n | 105 87.0§ T,808]%  HOL415 o8 48T 6,121 2,835 | 3,736
1 . i
Total for Basin : 131 1494 18,126 231,180 69 2.6 11,391 5,473 6,800
. . [} . ¢ N . . - R

891
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CANALS ALONG THE WHITE RIVER

The majority of the ditches from White river and its tributaries are
small, and no further mention, except as shown in the table below, will
be made of them.

CRAWFORD CITIZENS CANAL (D-444). The Crawford GCitizens
Canal was by far the largest enterprise ever undertaken in the north-
western portion of this state. The Crawford Citizens Canal Company
was organized and about $150,000 was raised for the purpose of build-
ing this project, which embraced the construction of a canal to tap the
river in Section 23, Township 31 north, Range 53 west, cross Fort Rob-
inson military reserve, and convey the water to about 4,000 acres sur-
rounding the town of Crawford. The flow of the river during the sum-
mer months is not sufficient to supply a canal of such a large capacity
and in order to supply water during the drier months a reseivoir site
about two miles southwest of the town was acquired. Twenty-five miles
of the canal were built and the reservoir was almost completed during
1896.

About this time the company brought suit against some of the
prior water rights along the river. The District Court of Dawes county
finally granted a decree whereby the company could acquire these rights
by paying the acrued damages, but the company had become insolvent
before the decree was handed down. The failure of this enterprise is
attributed to poor management and to the topographical features of the
country. The country traversed by the canal was very rough, requiring
heavy construction work, and the cost of construction must have run
high. The actual cost of construction can not be ascertained, but the
entire $150,000 that was raised, disappeared.

Landowners residing under the completed portion of the canal at-
tempted for five or six years to operate the canal and about 500 acres
were brought under irrigation. Finally a large washout about three-
fourths of a mile below the headgate occurred and no attempt to oper-
ate has been made since. The channel of the river has changed and
now follows the line of the canal to where the above mentioned washout
occurred and then turns back into the old channel,

The dam to the reservoir was practically completed and a fairly
large body of water could be stored. This reservoir was located upon
a very much lower level than the canal and by building a new intake
canal several miles long, the reservoir could be utilized for the storage
of the annual spring floods of White river.

HALL'S DITCH No. 2 (D-478¢). This ditch was built during the
eighties to bring water to a mill. On January 10, 1895, a notice for the
appropriations of water for irrigation was posted. Construction was
begun on March 7, 1895, and seven miles of canal were completed by
May 30, 1895, at a cost of about $4,850. Water was turned into the
canal on April 10, 1895,
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This canal is now owned by a partnership. About 1,800 acres lie be-
low the canal, but only about 500 acres are irrigated each year. Formerly
considerable water was rented or sold to the various landowners under
the ditch. The present owners operate the ditch to supply water to their
own lands and rent but very little water, the rental charge being $2.50
per acre. Alfalfa and wild hay are the principal crops grown.

WHITE RIVER IRRIGATION DITCH (D-477). A company was
organized in 1894. During 1895-96, 5 3-10 miles of canal were built at
a cost of $3,600. The ditch was first operated in 1898. It diverts on
the south side of the river in Section 35, Township 32 north, Range 52
west, about two miles below the town of Crawford. An attempt was
made to incorporate the company in 1906, but failed, and the ditch is
now operated by a partnership. Each partner does his share of the
maintenance work, and it is estimated that it costs about $1 per acre.
Three hundred and thirty of the 900 acres below the ditch were irrigated
during 1914, Alfalfa and wild hay are grown almost exclusively under
this ditch,

HARRIS AND COOPER DITCH (D-464). This ditch was built by
a partnership. Later two of the partners acquired control of the ditch,
granting water rights to the other parties for their interests.

The ditch was built by contract for $10,000, eight miles being com-
‘pleted during 1894-95. The partners pro-rated the cost of operating
the ditch among themselves. Water also is rented to outside parties at
an annual rate of $2.50 per acre. Only 700/ of the 1,400 acres lying
below the ditch were irrigated during 1914. The annual cost of keeping
the ditch in repair is about $300, or about 40 cents per acre. Alfalfa
is the principal crop grown by irrigation.

RASHER DITCH (D-467). The present ditch consists of the original
ditch and three extensions. Its length is about four miles and the
total cost was about $3,5600. The ditch covers 420 acres, nf which 230
acres were irrigated during 1914 at a cost of approximaiely $1.25 per
acre.

CARPENTER DITCH (D-487). A ditch two miles long was built
in 1894, at a cost of $530, and water was conveyed to 200 acres. White
river is subject to spring floods and in 1909 the dam at the head of this
ditch was washed out. The present owner of the land under the ditch
has abandoned the upper portion of the ditch and has installed a 35-
horsepower engine and pump on the bank of the river. Water to irri-
gate 40 acres is pumped into the old ditch, and in addition, water is
raised 80 feet to the table, where 160 acres are irrigated by a short
ditch. The cost of the new diteh and pumping plant was approximately
$2,500.

The following tables show the status of the canals along the White
river and tributaries:



STATUS OF THE CANALS ALONG THE WHITE RIVER

No. Bui]t Cost Operaled Acre.l;.:o tg .
Year | Mile ; Unde1 Frri ig. | Rept= \l'n 2
: Yr, { \me\ Ditch l 19127 | 1014 | |
Lewis Ditch JA 310 | 1896 ‘ 5 3 R 1912[ 10! G‘ e I ! Private
flughson Ditch D520 1895 | 28 60.001905 5. N .
Diedrickson Diteh. ‘D 562 3 50.00 | 1906 20.
Mason Ditch IA 337 A 100.00 | 1905 : . 8
Jacobson Ditch... D 561 ” ................... ]Dﬂsl 15 §
(rawford (ltln-xm “Ditel D 444 1002 | Abandoned
Crawford Citizens Ditcl ) I £ R . . Cd- D444
Roby Diteho........ A 838 1906 a . i
Butterworth Ditch. D4 -
Hall's Ditch No. 2. i D 478¢ 1805 S)l’ 5}- 250 Partnership
White River Irrigation Ditch. "D 477 19956 1. 0(]‘ Partnership
White River Irrigation Ditch... A 026 -
Pinney & Denslow Reservoir ‘ Ai122 ¥ 800 . i
Harris & Cooper Ditch. ' 1804-5 1360 2,50 ' Partnership
Wilkinson Diteb. e 125 Private
Rasher 302 1.25 Partnership
Rasher
Rasher
Rasher
Forbe's Extension. .
Zuen & Schmelzle... k) 100.00 1900 o -
Welling Ditch.. 3 300.00] 1914 40! 2| -0 1 Private
Mecham Ditch.. T 2000,00 | 1907 200 ' . S :
Wright's Diteh... i, 800,00 1907 | ... 280 -l ‘ .
Simmons & H. Irri. Co.... 1. 100.00{ 1914 . 1. 100 B L1, U 25 Partnership
Kusel VW aite River Ditch.. :
Sandy Stewart Diteh.... ! 1. ¥ 60! : | ‘ Washed out
Schaffer & Blust Diteh [R— 1. 2000.00 | 1907 100 .. |
Carpenfer Ditch.. D 487 ! 1894 2 530.00 (1014 | ... 200! 40 | Private (1)
Carlson Diteh. A BS8 .. 1. 1000.00 (1908 | m J10 :
Hebbert Irrigation Ditch. A T0T 1993 B 1000.00 210{

1914 |-

; Private (1)
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STATUS OF THE CANALS ALONG THE WHITE RIVER—(Continued)

‘ :
| Ne. Built

R'em'  Mile |

L Operated Acreage +M.
; - &0,

PoYwo Mide Ditelh | 1912 ] 1914

Under ) Irrig. Repts 1912

i t
Hebbert Irrigation Diteb. - | A 1360 + R i
Jensen’s Irrigation Plant A1110 T ! 1914 . |
Schwabe DitChummmccereneien. [ A 738 1903 N 00000114 7 33 Private
Schwabe Ditch.... TN F I I R SN B 1 d- A758
Schwabe Diteh.... TA 304 1T 3 1014 3 ] 1.00 Private
E. Jones DIteh e | A 391 1600 T B T L 0 b I ‘
— | - - — |
l Total ‘, \ 62414 180760.00) . uae 102330 233N 3064 ‘

* Water right pending.

§ No further information available.
4 Malintenance and operation.

m Dam washed out that year.

d An additional water right for ditech (number),

¢ AN exteunslon to ditelr (number).
v Diteh was never used.

(1) Diteh shortened and pumping plant installed pumping into

shortened ditch.

LT
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STATUS OF THE CANALS ALONG THE TRIBUTARIES OF WHITE RIVER

\: No. “ Built } Cost Operated Acreage ‘ +M.
: —_— ’ ——— | e — — & Q.
| Year | Mile’ 1 Under - Irrig. | Repts - 1912
! ‘ Yr.| Mile; Ditch ; 1912 | 1914 '
- | e —_ -
SPRING BRANCH | : ! ‘
Tucker Ditch iD 55T 1888 i 2§ 50,00 1906“ ........ 10 s | e R
! ; ;
KYLE CREEK ! ' ! i |
Kyle Cr. Diteh | D 522 [ O B e T
1 | | '
BULL CREEK | !
Johnson Ditch No. 1. D 519 | 1895 ‘3‘ 350.00 1w7i 20
|
DEEP CREEK _ ! .
Green Ditch LA 2031000 .8 300.00 1914 8 14 14 14 .. Private
Deep Creek Ditch... LD 5 1808 2 100.00 1914! 2 4 4 4| ... Private
RN ! [ —_— |
Total | coernnnn: 1.0 § 40000 ; 1.0 18 18 18 o
. ! i 1 ‘
CHARCOAL CREEK | ; :
Klein Ditch.e. D 052 | 1882 A% 50.0011906  _....... - N R,
|
| |
CEDAR CANYON (REEK
Cedar Canyon Ditebo... A 380 | 1807 ] 300,00 19143 8 &0 20 R Private
| .
DEADMAN CREEK : :
Stewart Ditch A 334 | 1896 3 200,00 1914 3
Phillips Ditch A 547 1900 3 100,00 | 1914 3
Linderman Ditch... A 564 | 1900 5 200.00 [ 1906 | ... e- AS4T
Porter & RASMUSSeN.ceinnn - A 562 {1902 1. - 200001914 1. Private
Total | e 21°%  700.00|.... 18
i ¢
SOLDIER CREEK | : ‘
Rodgers DIteh..o e . D546 |1883 2§  100.00[1802| ... 100 e OV

€LT IDOVNIVIQ OGNV SAVMHDIH ‘NOILVOIYYI 40 quvod




STATUS OF THE CANALS

THE TRIBUTARIES OF WHITE RIVER—(Continued)

Nao.

Swanson Ditehue . cevencveen A T8G

WHITE CLAY CREEK
Little Saw Log Diteh.on. LA &40

Brockway Diteh... I A 256
Hazelton Diteb..... D 475
Hutzell Ditch LA TOE
Rincker Ditel ‘A 618
Cooper Ditch.. A 42
White River Irrigation Ditch..| A 655
McFarland Diteh. e e | 1 960
| Total :
SAW LOG CREEK :
Little Saw Log Diteh A 849
Baker Ditehes. ... IS 854
Van Treecs Canal. s TA O
Stephenson Ditch.... LA 2
Total |

ENGLISH CREEK
MceDowell’'s 8, Reservoir.........] A 7702

SQUAW CREEK
Daniels & StetSomn. ... | A 2T
White River Irrigation Direl... A 655
Squaw (reek...
Cooper Ditch.

N
-

¢ =
]

C Operated Acreage + M.
J : & O

—_ Y .
cUnder | Irrig. ! Repts 1912
Mile ! Diteh | 1912 1014

| -

1896 | m

1.7 ‘ b T00.00 180T .

G ! Private

,,,,,,,, T — - e- D415

1. F T S U] 00| Private

1, 20! 60} w60, 200 Private

e | SR BN | d-D477

6 100 95 i .30, Private
34 aso]  assl 00| J

3 ... Private
.1 ‘ ... . Private
) [ Private

! 1

| !
T § 45 15 1.00] Private

o

.- 'a- DT

160 1.04) | Private

Lo o 00 285 .. l

PLT

A
“d
R
4
]
K

R e
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STATUS OF THE CANALS ALONG THE TRIBUTARIES OF WHITE RIVER—(Continued)

No.

Yenr

Yr.| Mile| Diteh

Acreage 4.

e & O,

16812 1914

HOOKER CREEK
MeMannis  Diteh
Alrorn  Diteho
Souther Lake..

D 492 | 1889
A RO3 190G
A 915 1907

CANYON TO WHITE RIVER
Jones Diteh..

AOCRGD |13

SAND CREEK
Jordan Diteh....
Benedix Ditch....

A GG | 1902
A1

Arner Ditch

Rand Creek Ditch.... ATOT )

K. Rasmussen Ditel.. . A SIt m

Syndicate Ditebo ATIBG ki
! Total

LITTLE COTTONWOOD
CREEK ‘ |

Dodd & MeDowell.... : ¥
Dodd & MeDowell Diteh. 1910

Stuart Bros, Ditch...
Thos., Rtuart Ditel...
Dunn's Diteh

Stewart & Maple Ditch.
Kusel Ditech No. 2 -
Kusel & Spearmal...ee.... ' & 677 | 1901

Total |

Irrig, Re])tsl 1012
-
|
I

|
23

5: 0 100, 200

KN |

AT s

w

—_

T -
RSN

ERFU U

H
;-}l
p”

11
]
10 b
1500 200 § .30
25 25, 100
s, 1500 .75
135 67 200
30" 30
70 60

Private
I'rivate
P'rivate

... Private.

Private

Private

Partnership
PPartnership
Private
Private
Partnership
Private

ADVNIVIA ANV SAVMHDIH ‘NOILVOIYYI 40 q¥vod
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STATUS OF THE CANALS ALONG THE TRIBUTARIES OF WHITE RIVER—(Cuntinued)
Neo, Built Cost Operated Acreage *?{ |
‘ Ep—— [ = — e & O,
| Year Mile | Under ;. Irrig. ! Repts 19]'.7]
! i 1 Yr.: Mile| Diteh ) 1912 1 1914 |
| — — |
Simmons Ditch.... o AB21 1809 ¢ 5 4000j1914 51 =0l ol 40! 65| Private
Breadhurst Diteh A 12684 i S IS S N | E
Kusel Ditehe ‘ A 183 ‘ 1896 131 500.00| 1914 1.5 120 120 1200 .. | Private
. T RE— ‘ -
| Total ' 405000/ ...... 79 1397; 380, 922
| | .
SPRING CREEK-—-A t[‘ibutary; N 1 |
of Little Cottonwood Creek ‘ ' l !
Forbes' Diteho e A 663 1902 R ] 100.00}1914 Bl 30 30, 35’ ........ Private
Wolff Ditch A T390
Moszeter Diteh.. - D104
Swinhank Reservo v 1408
Spring Creek Ditch.......... D 466 ! Private
Spring Creek Ditch No. 1. e D AT3
Spring Creek Diteh No. 1. A T8 I’artnership
Total
COTTONWOOD (REEK
Rasmussen Ditch A 444 s
N. Rasmussen. 528 8
Carlson Ditet 400
Pilster Diteh 776 Cancelled
Total
FLOOD WATERS ’ )
Lenehan Reservoir . A 1278 T SO SN i

YAANIONH HLVLS 40 LIOITY
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STATUS OF THE CANALS ALONG THE TRIBUTARIES OF WHITE RIVER-——(Continued)

No. Built Cost Operited | Acteage +M,
. N hh b )
s Under Trrig. Repts 1912

Year *Mile

Y, .\lilpi Diteh | 1912 1914
T —
ASH CREEK ! ' ' '
Mace Ditcho D 428 1885 1. % 4000001914 1. €0 00 40 ... Private
Broadhurst Reservoir A1333 T e [ ceeeveraien e e e
W. Ash Creek lrri. Co. D432 1803 3 500.00 1914 2. 320 150 320 & .25 Mutual Stock Co.
|
|

Woodard Ditch,. v 434 1598 3 250.00| 1914 .3 7 40 10 200 Private
Todd Diteho..... Lo A 520 1899 8 500.00, 1014 8 30 20 26 .70 Private
Barron Diteh... .11 438 1888 : 3 73.00) 1914 3 66 20 e Private
Ox Yoke Diteh. D447 1880 ‘ I.ﬁ‘ 200.00| 1914 1 200 40 1.0r Private
Stumph Ditch.. .o D1o23y o+ 7 reiene | neesssrresninns S vt e e O
Shelton Diftch... LA 403 mn 'n‘ 100.00| 1914 150 70 124 MY Private
Cripps Ditch No. A TR 1903 2.5 1200.00 11014 120 i T ... Trivate
Cripps Ditch No. 2. ~ A 83 1000 L [ i e e e e, e- AT35
Cripps Diteh...... e A 49T 1002 1. | 500.00 | 1914 1. 80 30 S0 Private
W, L. Compton. D 453 L R S
Connell  Diteh. . A 459 ki 400.00‘ 1914 30 . Private
Total . L1248 12500 0.9 1150 4G5 (it}
FLOOD WATER
Arner Ditehooin A 1280 ¥ PR LS R [N 10
INDIAN CREEK : ;
T, Seegriste e - 1 489 1604 : 1014 1. 15 15 3 Private
Honnold-Witson  Britel . A1 1513 1914 3 6 (4}
Flood Diteh. D 460 [ - Obliterated
Joyer Ditch. ‘ 1014 a1 30
Knaiser Ditch. .. : 0
I _ f— -— ——— - - -
i Total s 48 150000 1.4 51 15 0
A \

AOVNIVIA ANV SAVMHOIH ‘NOILVDIYYI 40 divod
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K
STATUS OF THE CANALS ALONG THE TRIBUTARIES OF WHITE RIVER—(Continued) g]
No. Built . Cost Operafed Aereage : t?{
- S I B AP Y
Year Mile i Under  Irrig.” Repts 1912 .
Yr. Mile| Ditelr | 1912 1914 -
DRY DRAW | ‘ [ %
G. Karnest Ditch... . Al061 - e FCHUS SO PSR )
TRUNK BUTTE CREEK = _'
Aock's Diteho. e D465 1803 D% 18500000 B e e o) i
Suyder's Diteh. A LS e, o) J
o e e S ;
Total | e 8% 10 B e pa
DEAD HORSE CREEK | o 3
Goft Diteh. D 457 1804 S % 10000 18095 T e e =
J. Kemery.... LI TR O VU OO ™ i
IFlagg Butte Diteh. oo D421 3 0001008 14 ) :
J. Harley....... D488 1884 D 115.00 | 1806 . . ] 3
Geiser Diteh. A G3I8 1902 1 50,001 19023 S - R =3 3
Roy, A. Slattery A T49 1886 1. I()()O,(K)‘ 1914 1. 1 G0 s . Private t= p
T. L. Goff.... D 441 1831 .1 265001 1914 A 15 ) I D Private = 3
T B 2 ;
Total e 28§ 1380001 11 1 75 “0 2
CHADRON CREEK Z
Tug Wilson's Ditch D 433 | 1893 7% S575.00 1908 m O - 53]
Wallace Wilson Ditch. D 453+ 1893 KN 30\().0(}I T 25 ;“ -
Ilalt Diamond . Ditch - D 68 1894 1.5 TR 46 B
Gallup's Diteh - | D 426 1890 3 HIG.00| 1892 11 ‘
o Total e 31 % 07500, ... 0.0 129
LONE TREE CREEK . i
Thomas Ditch. A T8 1905 1.5 % 30(].0()‘ o
Beam Diteh ATHG 1914 AAM | s e -
| - -
{ Total . 13§ B000, e .

-
=4
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STATUS OF THE CANALS ALONG THE TRIBUTARIES OF WHITE RIVER—(Continued)

+ H
No. Built © Cost Operated Acreage M.
_— : T )
’ Year  Mile Under Irrig. Repts 1012
. Y. l\'lile‘ Diteh 1912 | 1814 |

| ! |
[ ! :
DRY RUN CREEK | ' i

I |

Campbell’s Diteh e ooeeeer (A018 | o | - I A ! ;
‘Wm. Guse I A1345 [ u ‘ VO DRV !
Marsh & WesStOT e ereeaaceens T A 1363 u SRS D .

. ! . '

) ; :
CANYON TO WHITE RIVER | | ‘ : ! \ .
Sehwabe Diteho . | A 088 1908 ’ 5% 50.00| 191+ B 125 . 100 . '$ .35 Private

|
RUSH CREEK ‘ ‘ i
Braddoeck Diteho........... A T06 | 1902 1. § 500.00 1514 1 3601 300 1.00 | Private
Braddock’s Extension.. ‘ A 825 | 1906 R SO 1914 i K3 S ‘ ............ rrrnene | € ATOG
Total | ... 15 § 500,00 15 360 300 ...

| | '

| i
MADDEN CREEK . | i ! | ‘ :
I, Flannigan.... A T63 1004 i A $ 1000.0011914 - ... i 251 25 1.25° Private
0. R. Flannigan.. |A Tl | 1905 ! ;
Trier Diteh A 830 | 1906

' Total { ;

BORDEAUX CREEK

Locket Diteh
Adams  Diteh...
Itichards Ditch...
Richards Ditch
Burn’s Diteb...
Mann’s Ditch
County Diteh
Nelson's Ditch..

611 DVNIVIA ANV SAVMHODIH ‘NOLLVHIYY! 40 quvod



STATUS 0F THE CANALS ALONG THE TRIBUTARIES OF WHITE RIVER—(Continued)

|
No. Built Cost Qperated | Acreage {»l\)l. |
-_— - S s e i & O.
Year Mile Under Irrig.. Repts 1912
Yr.: Mile! Ditch ; 19127 | 1914 ‘
— | ! |
! | | \
Nelson's Irrigation Plant. . A 494 [ | ’ | ’ .
Bryant's Diteh D 43¢ 1801 ! 8 250.00
Morrisey Canal.. .|D491 ;. v 2 100.00 |
Hali’s Diteh..... . D 437 1801 3! 60,00
Marten’s Diteh.. A 690 ¥ J—
Bacon's Diteh... . D 445 1894 5 200.00
Marten’s Diteh "A 848 7 . } . |
O'Donnell's Diteh... A 432 i 2. Irivate
|
Total  erenee. .8 } $ 12125.00|...; 4! 610 3| 140 ...
LITTLE BORDEAUX CREEK ' ; i | ‘
Collins Reservoir A T80 1904 ! T8 200.00 30 10° 24 Private
Butler Ditch . ] D 443 1804 2 100.00 35 S 8 LPrivate
Frady IHteNoeee ® L DI0OY 1000 T 175.00 T ‘ |
Good Ditch CA B3 1505 15| 330.00
Hartzell’s DIiteho s D 448 1803 | T 260.00 Private
! S . _
! Total | P 38|s 10800l 16
CANYON TO WHITE RIVER i
Marten’s Ditch.. : L b
i
BEAVER CREEK 1 ‘ f ‘
Riekman Ditch 1902 T8 100,00 | 1914 ; (N - Private
Cilek  Diteh.. 1899 .3{ 150.00 106 m
Stastney Ddteh C 1895 T 100,00 1907 B
Hyser Ditch...... - 1896 ‘31 200.00| 1899 | ........ { Cancelled
Braddock Ditch |85 | 1 700.00 (1914 1. 5! 5 72 | Private

081
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STATUS OF THE CANALS ALONG THE TRIBUTARIES OF WHITE RIVER—(Continued)
No. ‘Built Cost Operated ! Acreage ; &+M!
P — — —— - - & 0.
: Year ‘Mile ‘ i | Under | Irrig. Repts 1912\
| | ] |‘ Yr. Mue\ Ditch | 1912 | 1914 \
T, F. Braddoek........ D074 (187 | 15' 105000 1914" 1,5[ 75| 15 60| ... Private
Braddock Ddtch. S N SO RO R | I'd- DYT4
Lockler Diteh . D1017T 1892 b, 550.00|1914 1 1. i 150 150 Trivate
| ‘ ; o
Total P55 $ 285000 4.2! 460 875 220 T
SHERIDAN CREEK ’ ‘ l
Aetehell Diteh D 419 i 5§ 100,00 ... ... !
i H i . |
i ‘
WHITE CLAY CEEEK “ | ‘
I'ine Ridge Irrigation Diteh.... D 418 T 470{ ............ i 470 .U, 8. Indian Service
Brook's Diteh._. . Al1120 |t 7 | |
Townsend Diteh. . AL034 & TSV OO PRRURIOLS SRRSO (OO (U . !
" rotal !l 26§ 4155.00| | 470 . 470 !

A Dams.

* Water right pending.

+ No further information available.
4 Maintenance and operation,

e Ditch not used for years.

m Dam washed out that year.

(1) Ditch was never used, water supply diverted from Saw

n Dam washed out the following season.

d An addifional water right for ditch
e An extension to ditch (number),
Diteh still under construction.

o No construction work done.

{number).

s No water ever diverted from the stream.

Log Creek.

(2) Simply ploughed out ditches along the hillside and caugh t storm water.

(3) Water for land under D473

now carried through

(4) Sewer pipe laid for ditches produced the high cost.

ditch

ATER.
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IRRIGATION FROM HAT CREEK AND ITS TRIBUTARIES

The irrigated areas along Hat creek and its tributaries lie in scat-
tered tracts in the bottoms. The West Hat Creek Ditch, built by B. E.
Brewster in 1880, was the first irrigation enterprise undertaken in the
northwestern portion of the state. The C. F. Coffee Ditch was built by
C. F. Coffee during the following year. Many ditches were built along
the various streams tributary to Hat creek during the succeeding years
and one diteh was recently completed. The flow of each of these streams
is small and some of the streams are dry during the summer. These
streams are all over-appropriated and during the later summer months
the flow is nearly all used for domestic and stock purposes and but little
water can be diverted for irrigation. The country is very rough and no
large system to cover a considerable area will be constructed owing to
the high cost of construction and the shortage of the water supply dur-
ing the summer months. Many more acres could be brought under irriga-
tion by the construction of reservoirs to store the spring floods.

There are seven existing appropriations from Hat creek, totaling
13.23 second-feet. One appropriation has not been used during the past
ten years, but the others were used during 1914. Seven ditches have
been built aleng Hat creek, and six were in operation during 1914,

This section of the state is devoted almost entirely to stock raising.
While some gardening is done for home use, wild hay and alfalfa are the
prineipal crops grown by irrigation.

The land is owned as stock ranches and the value is determined by
this industry, as but a small portion of each ranch, lving along the creek
bottoms can be irrigated. The territory drained by Hat creek and its
tributaries is located some distance from the railroad and erops could not
be grown profitably for the outside markets. Below is given a summary
of the canals within this drainage basin:

VR et ae il T R



SUMMARY OF CANALS FROM HAT CREEK AND 1TSS TRIBUTARIES

Canals Bullt 1

No.

Hat Creek i cesemieess i _'i
Boggy CreeKu e ‘ 6
Warbonnet Creek........ ... 9

Fributaries:
Jim  CreeKu e 4
Monroe Creek . . 3
Sow Belly Creek 8
%)
1

Spring Creek
Prairie Dog Creek

Cedar Creek 2
Little Red Creek 1
Tetal for Warbonnet Creek
and Tributaries......_......... a
Squaw  Creek............ H
Plum Creek.... 1
Cherry Creek 1
Lickett Creek........ 4
Stream (no name)......... 2
Jim Creek 1
Antelope Creek 4
Whitehead Creek 1
Canyon to Hat Creek................... 1
Canyon to Indian CreeK.......... 1
Long Branch Creek 2
Total for Tributaries of Hat Creek a7
Total for Basin ...} 04

Mile-
age

[}
|

560

Acreage
Covered | Cost
1,135 § 4,610
390 475
513 3,850
155 315
312 3445
530 4575
0] 600
‘ 100
275
45
2,097 1§ 13435
236 1.275
7 400
12 125
140 1.500
25 525
150

2.300
300
100
80

550 |

21,785

26,395

No.

e

[~

L

Canals Operated, 1914 | Acreage Acreage
Mile- Aecreage  Trrigated | 1914
age Covered 1912 Reported

73 L1z 305 405
- _——— ] — —— ———
2.0 320 15" 335
3.0 380 535 378
1.4 14 70 110
3.9 277 230 157
3.7 470 340 300
1.2 T0 40 30
1.5 115 i)
) 20 10
17.6G 1,657 1.300 979
1.4 185 12 148
i 150 40 60
3.8 360 120 301
18 10 , 15
25.9 2,590 1497 1,924
332 4,019 1,802 2,329
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o STATUS O

The following table shows the status of the canals from Hat Creek and its tributaries:

THE CANALS ALONG HAT CREEK AND ITS TRIBUTARIES

Xo. Built Cost Operated A('l('ng +1(\;.
Year Mile . L Under Irrlg ‘ Repts ‘]\91‘."
| Yr. ;\mei Dit(-hl W12 0 1914
! T !
HAT CREEK ‘ :
West Hat Creek Diteh 1r 353 11880 1.3 % 110,00 1914 1.3 100 T s "3 .25 DPrivate
Antrim Diteh..... A I 1900 1. 300.00 11914 1. 40! 25 40 1.0 Pr nalle
Autrim Dam... A 834 1909 k] : 10
. F. Coffee Ititeh D 512 1881 3. 825
Miller Ditch... - A 341 | 1896 5 “Private
Coffee & Son 1)11.0].] A 1230 i1913 1.
Haas Diteh A 510 1899 3
Total ‘ 76 $ 405
BOGGY CREEK ;
Martin's Ditch... A2 5 13
Bannou's Diteh. 1) 360 ‘188{; B
Wickersham Ditcl. AT01 31‘.)&) 15 Private
Smith Ditch I 32¢ 1892 B
Thos. Holly... - 1 16 { 1887 .3
Hin I[llf*ntmn I)lld] A 886 1908 D 150 Private
Total | .. 10§
WARBONNET CREEK ;
Garton Ditch.. D 503 1893 T8 235.00 (1908
Kay's Ditch... n 958" 1887 6 100.00 {1908
J. Anderson.. L 539 | 1889 1. 200.00 | 1908 )
Nolan Ditch No. 1. D 957 | 1887 2 50,00 (1912 5, g
Nelan Ditch No. 2. I 939 1888 D 300.00 (1912 o 10 20 ]()(l
Riehle Diteho... .. D 538 | 1891 D 245.00 | 1908 25

2238
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SUMMARY OF CANALS FROM HAT CREEK AND ITS TRIBUTARIES—(Continued)

‘ Oper df(‘ll

No. | Built Cost Acreﬂge t‘g i
— —— ——— o
Year Dule . Under  Irrig. | I{emq | 19]"\‘
‘1 ’ Yl‘.{ Mile; I)ltch1 1912 1014 |
o I
Warhonnet Ditech No. 2. CA £82 11908 2 ! 1000.00 1914 2, ° 120;‘ 1000 104 75‘ Private
Warbonnet Ditch No. 3. - A1369 1912 15! 750.00 11914 1.5 160! 160 ¢ e Private
voarbonnet Ditehoo.. D ..8 1878 20! 1000.00 | 1914 2. 300 26()\ 254 ' 1 00 Private
Total 90 § 388G.00! ... 55 815 535{ 38 |
| . | | ;
JIM CREEK—A tributary of ‘ { | “
Warbonnet Creek ; ‘
Woodruft's South Ditch. D 536 - 1800 9% 17000 § e 30 e S | . ‘ Cancelled
Slattery Ditch.. D M43 1892 7 145.00 1914 N 20 20i 20i - Private
Dout Bros. Ditel D 9081 1889 T 100.00 ;1914 T 65 30 601 1.50 Private
Jim Creek Diteh.. D 502- 1891 3 100.00 11914 | 3 40 20 ‘ 30 oO | Private
| | i
| Total 26/ 515.00|...., 17 13 0 110 ‘
MONROE CREEK--A tributary | :
of Warbonnet Creek i ' i
Noreiseh's Diteha oo i R Y [ !
Big Monroe Creek Ditch.. 300,00 | 1914 1. 120 Drivate
Schilt’s Monroe Creek ] 145.00 T 35 :
Wooden Shoe. A137T* T SRS DU
Neil Jordan Diteh A S41 1006 306000 (1914 25 157 Private
C. Jordan A1375* S U R :
K —_—— _— ]
Total ‘ ............. C 32§ 34500} ... 35 812
SOW BELLY CREEK —A trib- ; | :
utary of Warbennet Creek i i ; i
Nutto Diteho A 04 1893 5 1909 m

Barne’s Reservoi
Carroll Diteho......

A B18

A1268 (1913 dam

¥ 3|

HADVNIVIA ANV SAVMHOIH ‘NOLLVDIYAI 40 quvod
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STATUS OF THE CANALS ALONG HAT CREEK AND I1S8 TRIBUTARIES—(Continued)

No. Built Cost Operated Acreage ‘ 4M,
—_— e = —— & O
Year Mile : Under ; Ierig. Repis 1912
| | Yr.i Mile Ditch | 1912 1914 |
7 i i ! ; ‘[ — = e T e
01d Sow Belly Ditch. D 533 1884 1.5 1475.00 19014 15 300 200 .7H I'rivate
0'Connell Canal...... AT2S8* 1913 1. eemvmnenimeenine | e A R o e
Zimmerman Diteh, A 532 1900 51 ’.’(}O.(Klilﬂu B T0 b0 .. i G0 Private
Montgomery Iditeh.. D 559 1800 250.00 11914 1, 7 70 ' 150 Private
Jordan Diteha............ D 956 1894 D00.00 | 1914 n 30 20 1.25 Private
Jordan Diteb.. A 424 1002 GOG.00 | 1910 40 20!
Jordan Diteh.. A (68 SOV OOt d- A424
o Potal 6.3 | §  A5T5.00 7 350 ‘ 340 300 s i
f i ‘ '
SPRING CREEK-—A tributary : !
of Sow Belly Creek : ‘ i
Spring Creek Ditch.. s D 532 1892 R 200 i‘J{)M R . 30 . 30 l (1}
Hall’s Spring Creek Ditch... D 550  1S8% 1. 200,00 {1914 Xt 40 40 s .40 Private
Total .. 15 § 10000 1.2 50 40 30 .
. I
PRAIRIE DOG CREEEK—A .
tributary of Sow Belly Creck .
Schilt’'s Prairie Dog Ditch..... 0 505 185 1% 100.00 1914 ) S - (2)
| i o
CEDAR CREEK—A tributary - ‘ i !
of Prailrie Dog Creek .
John Plunkett . D 985 T e e !
Valdez Ditch . D 976 1886 D % 150.00 1914 o 35 35 Private
Sehilt's €. Creek Ditehe...... D 3067 - 1855 1.5 12500 1914 1 i} 40 Private
20§ 275.00 ... 15 1130 T e

|

Total | ..eeeees

981
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STATUS OF THE CANALS ALONG AT CREEK AND ITS TRIBUTARIES—(Continued)}
) |
No, Built ‘ Cost Operated ! Acreage ghg
" Year Mile ) Under Irrig. Repts 1912
: ; Yr., Mile Ditch 1912 | 1914
! | ! i
SQUAW CREEK ‘
Dunn’s Ditch........ D 352 1891 218 125.00 1914 2 .| Private
Hamlin’s Ditch. 13 555 | 1889 B 50001902
Thos. Dunn’'s Ditch. A 100 ;1897 1. T00.00| 1910 ...
Themas Ditch........... A 627 | 1888 Rl 200.00| 1914 5 Private
Phillip Dunn's Diteh_. A 376 | 1899 T 200,00 1914 T
Total 29 1% 127500 .. 1.4 236 12 148 ...
LITTLE RED CREEK—A
tributary of Prairie Dog Cr.
Zerbst Ditch D 551 | 1803 b § 45.00 1914 R} 20, 10 Private
PLUM CREEK
Plum Creek Ditcho. . A T84 | 1905 3|8 400.00 (1911 ... T e Cancelled
CHERRY CREEK |
Cherry Creek Ditch............... D 349 | 1893 A% 125.00] 1911 12 i e |
LICKETT CREEK I
Lickett Ditch.. A 549 | 1900 b 500.00 100
Lickett Ditch.. D1005 | 1887 N 1000,00 40 15 - .Al
Total | e, 12]$ 150000 ... oo 140 35 e |
STREAM— (No name) ' . ‘
Hunter Diteh. ... 1A 451 | 1898 518 500.00(1912, .. 10; (R 1.00 ‘
Homestead Diteb. . 1891 3 25,00, 1902 15, .
H —— EE— | ——
Total | 8ls 82500 ... 25\ 7. .

L8T HOVNIVIA ANV SAVMHODIH ‘NOILVOI¥YI A0 q¥vod




STATUS OF THE CANALS ALONG HAT CREEK AND ITS8 TRIBUTARIES—(Continued)

T 3
No. Built "' Cost Operated | Acreage ! +lg.-
| - ; & O.
Year - Mile | “Under Irrig. | Repts | 1912
, | Yr. Mile| Ditch! 1912 | 1914
| : [ ' ! ! !
JIM CREEK ‘ i : : }
Wassenberger Ditch... 1900 T - 1914 T 150 40! 60 ‘
i : ; '
ANTELOPE CREEK | ‘
Elis | i 2 R 1912 3 20| e 10 ..
Turner Ditch ‘D 837 . 1894 2. % 100000 1914 2.0 60 60 60 . . Private
Story’s Diteh... A 168 1396 1. | 300.00|1914 1.0, 300 60 300 .; Private
Gayhart DiteN oo | A 760 1002 31 1000.00 | 1914 3 180} 21|
! - —— | i
Total 3.8/% 2300.00(... 38 560 120 301 ...
i | | !
WHITEHEAD CREEK 3 ! : | ‘
Harrison Diteboo - D 547 1888 318 300.00 1912 ... i 5 [ S
CANYON TO HAT CREEK ‘ ‘ j
Konrath DIteD. oo A 808 1906  dam!$ 100,00 § L S T
CANYON—Tributary to Indian ‘ ; ‘l
Creek ‘ ‘ | !
Hibbeln Diteh A 872 1000 L 500.00|1912 ........ b 100 | JE—
Meler Dam.. A 5SS 1904 dam|  300.00|1912 ... 100 50 e | 100
. J— —_— | i |
Total | s 1. 15 S00.00 200 55 [

88T
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STATUS OF THE CANALS ALONG HAT CREEK AND 1TS TRIBUTARIES—(Continued)

i i |
No. ‘ Built . Cost Operated Acreage &-H(\)i .

- ) i Under Trrig. Repts’ 1912

| Year Mile {
¢ ¥r., Mile' Ditch | 1012 ‘ 1014

- S | ! | :
LONG BRANCH CREEK S | ! | |
Long Branch Reservior......... A1371*| + ° SO [N SO S
Ebert Ditch A 635 1901 10, !
Borby Dam "A 55T | 1899 20! i
0Connell  DItCho e | A 38T [ 1900 18, 10
“ Total | e 48 10
DPRY GULCHES ‘ i |
ROy €. COIMS. | A 13T6Y o ‘
* Water right pending. m Dam washed out that year.
+ No further information available. d An additional water right for ditch (number).
<4 Maintenance and operatiom. . (1) A second point of diversion and water right for ditch D533,
¢ Ditch not used for years. (2) A second point of diversion and water right for ditch D307,

681 HAHVNIVIA ANV SAVMHOIH ‘NOILVDI¥YI JO qy¥vod
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IRRIGATION IN THE LOUP RIVER DRAINAGE BASIN

During the dry years of 1891 to 1894 crops in the wvalleys of the
Loup river and its tributaries were complete failures and the farmers,
not knowing much about the practice of irrigation, entered into almost
any scheme whereby they could obtain water for the production of erops.
During this time, many enterprises were undertaken and carried to
completion This section of the State is located in the Sand Hill region,
and was settled principally by cattlemen. In 1898 and the succeeding
years stockmen were able to raise sufficient feed to winter their stock
without irrigation, and as but very few farmers in this section ever at-
tempted to grow produce for outside markets at the time, all the irri-
gation enterprises with very few exceptions were abandoned.

The following table shows the decline of irrigation along Loup River
and its tributaries:



SUMMARY OF CANALS IN THE LOUP RIVER DRAINAGE BASIN

Canals Built

_ No.
- I
I
South Loup River.............. 4
Muddy Creek
Total [EUSUUU N L 5]
Middle T.oUp RIVE .o 1
Barton Creek 1
Vietoria Creek.. ... 2
Total.. 14
North Loup River.. ... ... ... ... . [
Cow Creek.. 1
Goose Cree 3
Gracie Creekoo. 1
Total 11
Loup River............ ... 1
Cedar River... 1
Beaver River.. 1
Spring Creek... 1
Looking Glass Creek...... 1
Shell Creek 1
Total for Lonp drainage DASI oo 36

‘ Mile- |

age

Canals Operated, 1914 Acreage Acreage
A(-rouge—‘ o . i o iiﬁl& a Acreage | Irrigated 1914
Covered Cost ! No, i age Covered | 1032 Reported
_— ‘ —— I i
300
300 300
761 150 691
32,761(% 164,125 ‘ 2 ; 4 761 150 691
26,900 % 89,850
100 5111 ORI B 100
1,400 1,776 1 3 GOQ 250 410
20 2,000 20
28.420; % 93,910 1 3 600 250 530
I
.................... | 50,000
DOO00 it it s e e
300
B0 D0 i i e e e
.................... |
120 s 95
- o P —— | —
450 § 102,300 1, N 1200 ceeeemenaraes 95
| .
62,077 [§ 366,630 h T4 1,781 400 1.616

161 UODVNIVIQ ANV SAVMHDIH ‘NOILVOIYII A0 dyvod
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CANALS ALONG THE LOUP RIVER

GREAT EASTERN CANAL (A-219b). The first filing for this
project was made by an individual, but shortly afterwards the Nebraska
Irrigation Company was organized and additional filings covering both
irrigation and the development of water power made. This company built
four miles of main canal in 1896. In 1897 an extension of 414 miles and
a distributing system were built, and in 1901 another extension of 314
miles was made to the main canal. The company claims to have built 63
miles of canals at a cost of $275,000, This mileage must have included
everything down to the smallest farm laterals. The cost also does not
seem to agree with the testimony submitted before the state board of
irrigation, which showed that 476,000 cubie yards of material were
moved in the construction of the canal and laterals and that this work
was done by contract at 6 cents per cubic yard.

Water was run through the canal for several years and during 1901
a maximum of 2,870 acres were irrigated. This is one of the most eastern
canals in the United States. In fact it is located so far east in the
belt where the rainfall is usully sufficient to produce excellent crops
that it was never a success and after a number of years its use for irriga-
tion purposes was practically abandoned. The headgates and many of
the structures are either gone or in a state of collapse, the ditch filled
in places, and a dam across Beaver creek was dynamited in 1905. There
is a small orchard of 25 acres lying below this canal that was irrigated
in 1912, but the water supply was obtained from Lost creek.

The following table shows the status of canals from Loup river and
its tributaries:



S'I'A'I‘US OF THE CANALS ALONG THE LOUP RIVER AND ITS TRIBUTARIES

No. Built Cost Operated i Acreage glg
| Year Mile | ‘ Under | [rrig. | Repts 1912
E ’ ! Yr.| Mile; Diteh | 1912 1914
| ‘ | \
LOTT RIVER ‘ I | | \
New York Canal ... A 201 O e e, SO R R |
Gireat Eastern Canals........._ A 21‘.)1)“ 1806 11.  § 5000000 ¢ —vanns |
) I -
. Total ‘ 11, '$ 50000.00 ... | oo [T ———
CEDAR RIVER
Cedar River Canal.............i O 221 | 1804 18953 1 .t

BEAVER RIVER
Pioneer
Windmill TIrrigation.
Great Eastern Canal...

SPRING CREEK

Hendrix Diteh.................

LOOKING GLASS CREEK

Great Kastern Canal.... ... . .
Monroe Irrigation Diteho . ...

A 219b°

D 289

Total

_1d- A219D-Loup River
|
i
i

d- A219b-Loup River

HOVNIVEA ANV SAVMHDIH ‘NOLLVOIYYI A0 d4vod
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STATUS OF THE CANALS ALONG THE LOUP RIVER AND ITS TRIBUTARIES—(Continued)
f \
| No, ! Bullt Loglost |0per:1t'e-d Acreage ﬂg.
.- ——— A — & O.
! Year . Mile | Under lIrrig. Repts 1912
| Yr.. Mile Diteh 1912 | 1914 ‘
i ‘_' | !
SHELL CREEK ‘ : , \
Gottrebery Trrvigation Dlant.... A 2 ‘ ¥ ; ........ e et s e e
Schmitt's Irrigation Canal. LT 292 11805 | RURE 60000 1914 A 120 95 i
Great Kastern Canal A 2IOD i i e e e e i«lr AZIOL-Loup River
[ L
Total | e 6§ 00000 6 126 93 i‘
SLOUGH ! | | ! | |
Novotny DHCH e B eSS — -

* Water right pending.

7 No further information available.
4 Maintenance and operation.

¢ Diteh pot used for years.

d Au additional water right for diteh (number).

o No construction work done, .
(1) A windmill was used to elevate water fromn the river,

76T
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BOARD OF IRRIGATION, HIGHWAYS AND DRAINAGE 195

CANALS ALONG THE NORTH LOUP RIVER

NEWTON IRRIGATION DITCH (D-205). A company organized
upen a mutual or co-operative plan started this project, but after the
irrigation law of 1895 went into effect an irrigation district was organ-
ized and bonds in the sum of $20,000 were voted. The district was unable
to dispose of the bond issue and the board of directors finally used them
in payment for labor on construction. About 16 miles of canal were
constructed during 1896. Landowners, who opposed. the organization of
the district, attacked the bond issue, claiming that the bonds were illeg-
ally disposed of and that the prices charged for construction were ex-
orbitant. The district court finally decreed that the bonds were legal
and had to be paid. It is stated that if cash had been available for the
payment of claims all bills eould have been discounted at least 25 per
.cent. No attempt has been made during the last 12 or 14 years to operate
this canal.

BURWELL IRRIGATION DITCH (D-224). The Burwell Irrigation
Company was incorporated on November 1, 1894, and acquired the rights
that had been previously obtained by other parties. Construction work
was begun in the fall of 1894 and during 1895, twelve miles of canal,
covering 7,000 acres, were built at a cost of $24,000. The funds for the
construction were received from the following sources: The sale of stock
of the company; $8,500 in bonds, voted by one precmct of Garfield county;
and from a bond issue of $10,000 floated by the company in 1896. Two
large flumes were built, but later one was replaced by an earth fill with a
culvert to take care of the natural drainage. The other, which was built
across Sioux ereek and was very expensive to maintain, washed out
three or four times before the canal finally was abandoned. The con- °
struction of the main canal was done by contract but the farmers were
required to build their own laterals.

No water rights were sold. The company made two contracts, one
for one year and one for five years, with the water users. The annual
charge was $1.26 per acre in the 1-year contract, and $1.00 in the 5-year
contract. Contracts for 2,000 acres were signed and this was the maxi-
mum acreage irrigated.

Water was first used in 1895. During the growing season of that
year the rainfall in this locality was above normal. The rainfall during
the succeeding years was such that the farmers have been able to raise
erops independent of irrigation. The farmers refused to patronize the
canal, the company finally became invelved, and about the year 1900 the
bondholders foreclosed on the canel. It was sold later to a private party

,for $1,500 and after four years of attempted operation the canal was
abandoned.

NORTH LOUP DITCH (D 227, 228, 232). In 1893 the North Loup .
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Irrigation and Improvement Company was organized, with a capital
stock of $560,000. During the fall of 1893, 14 miles of canal, heading just
below the town of Ord, were constructed and during 1894 water was di-
verted and run through the canal and some land irrigated.

The company was aided in construction by one precinct of Valley
county, which voted and issued $10,000 in bonds. No water rights were
sold, but the company rented water to the farmers at an annual flat rate
of $1.25 per acre. This canal covered about 8,000 acres, and during the
first few years of operation a maximum of 2,000 acres were brought
under irrigation, but after 8 years of more or less indifferent operation
the canal was abandoned. No provision was made to take care of the
shifting sands of the river, and when the canal was operated large
quantities were deposited in the upper portion. In addition, the com-
pany would not provide funds for cleaning the canal, and this work had
to be done by farmers who were paid for the work in seript which could
be used to make payments on contracts. After the canal had been oper-
ated for several years, control of it was obtained by three individuals
who operated it for several seasons. Later some of the bondholders
purchased a controlling interest and attempted to operate the canal, but
unfortunately an inexperienced man was placed in charge and the money
set aside for repairs and improvements was spent without results, They
finally disposed of their interest and the bondholders foreclosed and the
ditch was sold. Meanwhile the farmers had stopped using the water
and the canal was allowed to fall into disuse and in places was plowed
up and filled in.

The following table shows the status of the canals along the North
Loup river and its tributaries:

[ Y
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STATUS OF THE CANALS ALONG THE NORTH LOUP RIVER AND ITS TRIBUTARIES

NORH LOUFP RIVER

Lee Ditch .1 D 188 1895 2,
Lee Diteh D 19 !
State Central Diteb. . A 152 1895 15.
Homestake Irrigation Cana CA12100 L
Newton Irrigation Ditch. S 205 1806 13.
Tzschuck Canal....... ' A 301 |18 12,
Burwell Irrigation Ditch.. | D 224 ' 1894 12,
North Loup Diteho ... STy 22T 1843

North Loup Diteh...
North Loup Ditch.....

COW CREEK !
Homestead Ditcho ..

GOOSE CREEK
Qiles Ditch
Erickson Ditch
Crook Ditch

GRACIE CREEK-—A tributary
of Calamus River

Gracia  ILERUMO. s

DRY CREEK- A tributary of
Calamus River
Fisher Canal.....

35
3.
‘ 3.
| —
Total \ . 9.5
HENE AR R B 6
|

PA T o

Cost

1775.00 | ........

2000.00 | 1807 | ... T L g0

Operated

Acreage

+M.
& 0.
ir. | Repts | 1912
E 1914

d- D188

d- D227
d- D227

AHVNIVEA ANV SAVMHDIH ‘NOLLVOIYYI 40 ddvod
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STATUS OF THE CANALS ALONG THE NORTH LOUP RIVER AND ITS TRIBUTARIES—(Continued) 5o t’
o :
No. | Built i Cost Operated Acreage +M.1 3
o —— | e ——————— | & O, -
. Year ( Mile | i ‘Tlnder Irrig,; Repts | 1912 o 3
| ; | Yr.! M Diteh 1912 J 1914 ; o i
DR . L —_— — b
DAVIS CREEK | \ ‘ | { “ ]
Frank Koupal... t PR (VTR (11 ¥ R SR B, | 10 . = 3
; |
i ' . i =)
MIRA CREEK | | ! : = 4
Mira Reservoir A1182 — ! ' - =
Mira Reservoir.. TA123% 1 ) | " | : = §
: [}
* Water right pending. d An additional water right for ditch (number). E‘ §
 No further information avallable. o No construction work done. =
4 Maintenance and operatiorn . =
= !
B
i

)
H
H
4
i
A
4




BOARD OF IRRIGATION, HIGHWAYS AND DRAINAGE 199

CANALS ALONG THE MIDDLE LOUP RIVER

LILLTAN PRICINCT DITCH (D 204). A company was organized
in 1894 and construction work was started on the canal. Some time
during the latter part of 1896, the farmers residing under the proposed
project organized an irrigation district and took over the project. Bonds
in the sum of $32,000 were voted, but the distriet was unable to float
them: and no money was raised. Finally the promoters of the project
accepted the entire issue in payment for the project, agreeing to com-
plete it, which they did in 1899. Twenty-two miles of the canal were
completed and one large flume was built across Vietoria Creek. Water
was run through the ditch in 1896 for a distance of 16 miles. The last
attempt at operation was in 1900 when water was run for a short dis-
tance at the upper end.

SHERMAN COUNTY CANAL (D-229). A company was organized
and the promotion of the Sherman County Canal was undertaken. Loup
City and Logan townships of Sherman county, voted bonds in the sum of
$16,000 and $8,000 respectively, and turned them over to the company
to aid in the construction. During 1894, the company built 16 miles of
canal at a cost of $40,000. The canal crossed many natural water
courses and seven flumes were built. Water was run as far as Loup
City, but it was impossible to get the farmers to use water, as 18 inches
of rain fell during the growing season—April to August, inciusive—and.
the rainfall for the succeeding years was above the average. The com-
pany, not deriving any revenue, was finally forced to abandon the canal.

The following table shows the status of the canals along the Middle
Loup River and its tributaries:



STATUS OF THE CANALS ALONG THE MIDDLE LOUP RIVER AND IT8 TRIBUTARIES

i
Ne. '  Built

[ Cost Operated Acreage | z}é
Year | Mile ; Under - Irrig. Repts‘ 1912 |
! Yr.| Mile| Ditch | 1912 | 1914 1

MIDDLE LOUFP RIVER ‘
Nursery Ditches ...
Norway Irrigation Dltches..
Thedford Ditch.
Harris Canal.....
Jewett Ditch

Middle TI.. Val. Irrigation Co. 202 1894
Butcher & Grebble 220 |189%
Lillian Precinect.... 204 | 1894

Lillian Precinct........... . D 216
Loup Valley hrlgatwn Cana
Bills Lake Canal...
Jundy Lake Canal..
Lundy Lake

;;4
—
o
&
=

u
Lundy Lake “ u
Wescott Irrigation 1804
Webster Canal............. 1898
Longwood Irrigation Canal I (1)
Sherman County Canal. 1894
Areadia Canal - 1886
Lewis Pipe Line A1334'§ T
Austin Irrigation Ditch. i
Total ..
BARTON CREEK
FLewis and Baxter........... A 1894

i
i
i
'
|

I 98.7 1§ 158350.00 ...

\
2. | 1

d- D204

002
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STATUS OF THE CANALS ALONG THE MIDDLE LOUP RIVERAND ITS TRIBUTARIES—(Continued)

| ]
" Operated * Acreage | M.

- - —_——— & 0.
. Under Irrig. Repts 1912

VICTORIA CREEK

Victoria Irrigation Plant..
Victoria Irrigation - innt.
Victoria Diteh....

Laughran & Bell ... ...
Vietoria Ditebh.

LILLIAN CREEK

Lillian Creek Ditch...oieiinn

] A\me‘\ Ditch 1912 . 1914 ,

(2}
- D210
4- D212

* Water right pending.

1 No further information available.
4 Maintenance and operation.

¢ Ditch not used for years.

d An additlonal water right for ditch (number).

t The construction was never completed,

(1) Took possession of the R. O. W. of Webster canal.
u Ditch still under construction.

(2) The Victoria Irrigation Plant was repaired in 1911 but the spring floods of 1912 washed out the flume.

10z HHVNIVYA ANV SAVMHDIH ‘NOLLVDIYYI 40 advod




STATUS OF THE CANALS ALONG THE SOUTH LOUP RIVER AND ITS TRIBUTARIES

The following table shows the status of canals from the South Loup River and its tributaries:

ﬁNo. "

" Year 1ile

Built

i
|
SOUTH LOUP RIVER

Hartzell Ditch 1893
Brown Canal.. 1897
Boblitz Ditch i 1883

' +

W. J. Flagg Ditch. | A125 '

Tillson Ditch.... 1894
| |
% Total
MUDDY CREEK :
Penn’s Ditch D 215 1804

SAND CREEK

J. D. TrIAVEISeeecsersseemmmreene. - A 134T* +
! 1

WIGGLE CREEK '

Geo. 0. Bender... — | A1326% t

T
| Operated

Cost Acreage +M.
e P & O
Under - ITrig. | Repts 1012
Yr. Mile. Diteh ' 1912 © 1914 ‘
f | |
|
} 5§ 50000 T
E— 1000.00 | 1£99
4 3000.00 | 1793
Do e 1014
b1 1500.00 1506 .
- : [
1 29 s coooool.. . o
| ;
i 2% 3000001896 ol 30 | e

300.00 1896 . CB0 —
|

1 No further information available,
* Water right pending.

4 Maintenance and operation.
m Dam washed out that year,

20z
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IRRIGATION FROM ELKHORN RIVER

Irrigation was undertaken and practiced during the dry period from
1891 to 1894, during which time all crops were a complete failure. Fol-
lowing this period there has been sufficient rainfall within this drainage
basin to produce good crops. Six canals, having a total length of 15.1
miles and covering 9,260 acres, were built at a cost of $20,750.

The following table shows the status of canals from the Elkhorn
River and its tributaries: :



STATUS OF THE CANALS ALONG THE ELKHORN RIVER AND ITS TRIBUTARIES

No. ! Bullt Cost Operated . Acreage ‘} +lg!
[ i | & O
Year |Mile ! Under - Irrig., | Repts || 1912

| Yr.| Milei Diteh 1912 | 1914 !

703

L

Atkinson M. and Irri. Co....... |A 443 ( .............. ' 2§ 250.00 R Cancelled
Elkhorn Irrigation Canal...... D 250 1884 | 13, 20000.00 ]g)(;[
Elkhorn Irrigation Canal.. . ‘ D 263 I, d- D79

‘W. B. Ashton Cancelled

|

Carlon Ditch No. 2. |A 202 | 1804 1. 200.00 1804
Davis Ditch.......... | D 260 ... 2 15(100} T ‘ Obliterated
Carlon Diteh No 1. LD 261 | 1894 7, 150.00 1894 ' . )
N. E. Cain D 283 J O | e 1 ............ o } |
‘
i | T B
" Total ’ 1518 2075000 | | 9960 oo
OAK CREEK [ ; : i ‘ ‘
Eiche Irrigation Plante......|A 488 | 1 | .. D eeeeseeeeoen ,’ | N

* Water right pending.

t Ne further information available,

¢ Ditch not used for years.

4 An additional water right for ditch

{number).

0 No construction work doue,

(1) A windmill was used to elevate water from the River.

A Canal obliterated.
4+ Maintenance and operation,
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WATER POWER

WATER POWER IN NEBRASKA

The first law relating to the use of water for irrigation or water
power was passed by the Legislature of 1877. This law was very brief
and merely gave to companies desiring to construct such works the right
of eminent domain and deelared them to be works of internal improve-
ment. No mention whatever was made of any course of procedure
whereby title or the right of property to the use of water could be ac-
guired.*

The next legislation covering the use of water was passed by the
Legislature of 1889. This act provided the right to acquire the use by
appropriation of running water flowing in any river or stream or down
any canyon or ravine; provided that the same be used for beneficial or
useful purposes, and that when any appropriator or successor in inter-
est ceased to use the water so appropriated for such a purpose the right
ceased; that no land was to be burdened by more than one ditch, with-
out the consent of the owner thereof; that all ditches were exempt from
taxation; that the point of diversion might be changed if others were
not injured; that the water so diverted must be returned to the stream
from which it was taken; that as between appropriators the one first in
time was first in right; that a notice be posted by the party desiring
to appropriate water at the point of intended diversion, stating the point
of diversion, the amount of appropriation, the purpose for which claimed,
the place of intended use, and the means by which it was intended to divert;
that a copy of the notice be recorded in the office of the County Clerk of
the county in which the notice was posted; that excavation must com-
mence within sixty days from the time of posting notice and continue to
completion; that completion meant conducting the water to the place of
intended use; that a permanent right was granted to the use of all
water beneficially used through ditches which had previously been com-
pleted; that owners of lands bordering on streams were entitled to use
of water on adjoining lands; that the right was given for condemna-
tion for right of way; sites for reservoirs; and to enlarge ditches;
that ditch c ompanies were authorized to borrow money and issue
bonds; that canals constructed for irrigating or water power pur-
poses were declared works of internal improvement; that ditches must
be kept in proper repair; and provided a penalty for interfering with
ditches of gates.t

*Session Law of Nebraska for 1877, page 168,
iSession Laws of Nebraska for 1889 chapter 68, page 503,
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The next law governing the use of water was enacted by the Leg-
islature of 1895, which passed the first comprehensive law regarding and
relating to the use of water for irrigation and water power purposes.
The most important features of this law as pertaining to water power
were as follows: The dedication of the water of every natural stream
to public use; the right to divert unappropriated water for beneficial
use was never to be denied; stated the priority of the use of water
gave preference to the use as follows: first, for domestic uses, second
for irrigation and third for power and manufacturing purposes; divided
the state into two water divisions and these divisions into districts; pro-
vided for the measurment of water in streams; created the State Board
of Irrigation; required County Clerks to send certified copies of the
notices of all water appropriations on their records to the State Board;
« provided for the adjudication of existing rights by the State Board;
provided for the future applications for appropriations of water; the
examination and approval or disallowance of said applications; appeals
from the decision of the Board; and a complete record of all water rights
to be kept in the office of the State Board.* This law has been amended
from time to time and improvement in it made thereby.

The State Board of Irrigation organized itself on April 24, 1895,
being composed of the Governor, as president of the Board, the Attorney
General and the Commissioner of Public Lands and Buildings, The State
Board appointed its secretary, state engineer and other assistants, and
at once prepared claim blanks which were sent to water users of record
in the offices of the different county clerks, which were filled out and
returned to the office of the State Board. Hearings were had on those
claims and the rights of the different claimants adjudicated. For con-
venience in keeping a record of these claims, the hearings were num-
bered in order in which they were held, and were called “Dockets.”
Thus all claims for the right to the use of water prior to April, 1895, are
known as “Dockets.” Special attention is called to this for the reason
that it is necessary to know the docket number of a particular water
right in order to look it up.

After a hearing on one of these claims which were presided over
by the Secretary, an Opinion was rendered by the State Board upon
the evidence submitted, which determined the amount of water, the
use to which it was applied, the piont of diversion, the location of the
project, and the date of priority. These Opinions are bound in book
form in the office of the State Board and are final and binding except
where appealed from to the District Court.y

For all water rights since April, 1895, the Board upon its organiz-
ation at once prepared blanks, known as “Application Blanks,” which
were supplied to persons desiring to obtain a permit for the use of the

*Session laws of Nebraska for 1895 chapter 69, page 244.

+Copies of the claim blanks used for water power purposes together with the
complete record of the adjudication of the water right may be found in the office

of the State Engineer,



BOARD OF IRRIGATION, HIGHWAYS AND DRAINAGE 207

waters of the State of Nebraska. These were filed on the date and hour
received at the office of the Board, given.a numerical number and re-
corded. All rights acquired since 1895 are therefore known as ‘“‘Appli-
cation No. 7 These blanks, among other things, set forth the
name of the applicant, his address, the source of the appropriation,
amount, and use to which applied. The date of priority to the right to
use water under all applications, dates from the filing of the application
in the office of the State Board, which is considered the date of priority.
These applications are taken up, investigated by the Secretary and acted
upon by the Board through the Secretary and either approved or dis-
missed.

Under the law as it exists at present an applicant feeling himself
aggrieved by the action taken by the State Board on his application for
a permit to appropriate water, may ask for a hearing before the State
Board at which hearing, testimony may be submitted for and against
any proposed appropriation, the State Board having the right to sum-
mon any witnesses and in all things act as a court rendering a final de-
cision in the matter, from which decision an applicant may appeal directly
to the Supreme Court of the State, the same as in cases before the
State Railway Commission. Cases pertaining to irrigation and water
coming before the Supreme Court are advanced on the Docket, so as
to receive prompt consideration.

Upon the allowance of an application the applicant shall begin
the actual work of excavation and construction within six months from
the date of approval of said application. The application being in faect,
simply a permit to the right of the water and no perfected rights are
supposed to have been acquired until the project has been completed
and the water beneficially used and applied. The work of construction
of a power plant must be vigorously, diligently and uninterruptedly
prosecuted to completion and one-tenth of the total work must be com-
pleted within one year from the date of approval. Also the applicant must
file by the tenth of each month a report under oath to the State Board,
giving the actual amount of money expended on such power development
during the preceding calendar month.

The time for completing the appropriation and applying the water
to beneficial use is left to the discretion of the State Board and in most
cases a year is allowed after the completion of the construction work
for the application of water to beneficial use. When the time for ap-
plying the water to beneficial use has expired the aplicant is required
to file a proof of appropriation on a blank furnished by the State. This
proof of appropriation shows how much water has been applied to
beneficial use and the purpose, and is made under oath and attested
to by witnesses. Upon receipt of this the Secretary of the Board makes
a personal investigation and verifies the proof.

If everything is found to be according to law the Certificate is
issued, which certificate grants the applicant the right to the use of

S T WA, o
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the water which has been applied to the beneficial purpose and the right
to the use of the same for as long as the applicant shall apply the same
to said beneficial use.

Prior to 1911, ten years’ non-use of a water right constituted an
abandonment, this being a decision of the Supreme Court. Under the
law of 1911, three years consecutive non-use of the water under any
water rights constitutes an abandonment and a forfeiture to the State.
A water right for irrigation purposes attaches to the land to which it is
applied. A water right for power purposes attaches to the project and
a relocation of the same which would constitute a new project is not
permitted.* ‘

Attention is called to the fact that there are numerous flour mills
over the state which have acquired the right to the use of water for
power purposes by actual use long before the creation of the State
Board, many even before the law of 1877 was passed. Of these there is
no record in this office and at the present time many of these plants are
putting in generators and developing electric power. Some arrangement
should be made whereby these unlisted power developments could be
made to become of record in the office of the State Board.

The most valuable water power sites in the state are those on the
lower Platte, Loup and Niobrara rivers. The Plaite river west of the
mouth of the Loup, together with the North and South Plattes, does
not play a very important part in the consideration of a study of water
power of the state for the reason that all of the water in these streams
1s used for irrigation purposes, except in extraordinary seasons and for
short periods during the winter months.

The Loup River by reason of its uniform flow has for many years
attracted promoters looking for water power sites. This is evidenced
by the number of filings which have been made on this stream and on
the Platte below the point where it receives the waters of the Loup. The
first filing for water purposes on the Loup river was made in the year
1895. From this time on, filings covering different projects, utilizing
the entire flow of the Loup, with proposed developments made at var-
ious points have been made. Many of these filings were in conflict with
each other. Many of these were disqualified by reason of non-compliance
with the laws, and during the year of 1912, the State Board held num-
erous hearings, the final outcome of which was to clear up the records
of the office, cancelling all applications which were in conflict and leav-
ing a number of large projects free for development. Only the larger
and more important of these filings will be discussed here.

Application No. 1077, for one thousand second-feet of water was
allowed in 1911 to the Burwell Electric Power Company for a develop-
ment on the North Loup river at Burwell, Nebraska. The date for com-
pletion of the work and applying the water to beneficial use was fixed

*Blanks used for making application for water power purposes, proofs of
appropriation, and certificate of appropriation may be had upon application fo the
State Board.
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as September, 1912. A field report under date of 1914 shows that no
visible work has ever been done.

Application No. 1373, appropriating one thousand second-feet of
water from the Middle Loup river near Boelus, Nebraska, was allowed
to the Grand Island Electric Company on July 20, 1914. A recent field
report shows that the actual work of construction is now being carried
on and that approximately eight thousand cubic yards have been moved.
The date for completion of this project is January 15, 1916.

Three aplications asking for twelve hundred second-feet in each
instance from the Loup river were filed in this office by H. E, Babceock.
Under all three of these it is contemplated to develop power by building
a dam across the Loup river and applying the water direct to a turbine.
Application No. 1255, is for a power plant and dam located in the Loup
river near Palmer; Application No. 1256, another dam in the Loup river
near Kent; and Application No. 1257, for another dam in the Loup river
near St. Paul. All three of these aplications are now pending before the
State Board.

* Application No. 709 was allowed on January 30, 1906, to the Ne-
braska Power Company, for twenty-seven hundred second-feet of water
from the Loup river, the intake of the canal being south of Genoa and
the development of the power near Columbus where the water was to
be returned to the river. The line of the canal under this development
follows approximately for a short distance the line of an old irrigation
canal. Field reports show that during the past two years this canal has
been cleaned out, widened and put into operation for a short time from
the intake of the canal to the place where it crosses Beaver Creek, a
distance of about four miles at which point a small water power plant
was installed consisting of a small generator and small turbine. Current
was furnished for a short time to city of Genoa but later discontinued.
Field reports indicate that some work has been done during the past
year under this application. The original time for completing the con-
struction was September 1st, 1911, and that for applying the water to
beneficial use was September 1st, 1912. Under date of November 25,
1912, the Board granted an extension of time of six months or until
May 25, 1913. On said date an extension of time of two years was
allowed by the Board. From the records of the State Board it would
appear that there is no permit allowing the development of any power
at Beaver Creek.

Application No. 1629 was filed in this office on the 30th day of Sep-
tember, 1910, by Arnold C. Koenig, asking for a permit to appropriate
thirty-two hundred second-feet from the Loup river covering approx-
imately the same location as Application 709. This application was
fought through the courts and the Supreme Court finally decided that
it belonged to the Nebraska Power Company. It is now pending before
the State Board. .

Application No. 1187 was allowed November 25, 1912, to the Com-
monwealth Power Company, appropriating two thousand second-feet
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from the Loup river, diversion to be made below the return of the tail
waters from Application No. 709, near Columbus, and the same to be
returned to the Platte river near Schuyler, where the plant was to be
located. The date for completing the appropriation was September 1,
1915. Field reports on this application show that work was com-
menced near the point of diversion. and that approximately three
thousand cubic yards were excavated. No work has been done on this
for over a year.

Application No. 894 was allowed September 5, 1912, to the Fremont
Canal and Power Company and later transferred to the Central Service
Corporation which it is understood is owned by Kountze Brothers, Bank-
ers. The grant under this application conveyed the right to divert two
thousand second-feet of water from the Platte river, south of Schuyler, on
the south side of the river and return the same south of Fremont. The
time for completion of the appropriation was September 1, 1915. Field
reports indicate that work was begun on this and prosecuted for a short
time, about thirty thousand cubic yards being excavated. No work has
been done under this project for over a year.

Application No. 970 was granted to Chas. P. Ross on September 2,
1910, with permission to divert 2,500 second-feet of water from the
Platte river south of Valley and returning same to the Platte river near
the State Fisheries. Application No. 971 was granted to Mr. Ross un-
der the same date with permission to divert five hundred second-feet of
water from the Elkhorn river near Waterloo, emptying it into the same
canal as under Application No. 970, and returning it to the Platte river
near the State Fisheries. Mr. Ross was held up by a contest filed
against his right by Wm. J. Coad, which contest was finally dismissed.
The original date for completion was September 20, 1914, which time
was extended to April 1, 1916. Field reports indicate that some work
has been done under these applications.

Application No. 1343 was allowed April 17, 1914, to Chas. C. Parmalee
and Carlos A. Rawls of Plattamouth, granting them a right to divert
twelve hundred second-feet of water from the Platte river, near Oreap-
olis and returning the same near Plattsmouth. The time for completing
this application is September 1, 1915. Application No. 1379, made by
Parmalee and Rawls covers approximately the same proposition as Ap-
plication No. 1343 and is now pending before the State Board.

Two of the largest developments of water power in this state which
have been accomplished by means of diverting the water through long
canals in order to gain head are the ones at Gothenburg and Kearney,
Nebraska, on the Platte river. These two developments, approximately
in the center of our state, have undoubtedly escaped the attention and
notice of a grecat many of our people who are enthusiastic over water
power development in our state.

Docket No. 1023 of the Kearney Water and Electric Powers Com-
pany has a right to one hundred forty second-feet of water which is
diverted from the Platte river about three miles southeast of Elm Creek
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and returns the water near Kearney. This plant has been in operation
for a long period of time for power, being used at one time to operate
a cotton mill and has been furnishing current to the city of Kearney
since about 1886. This canal is approximately twenty-four miles long
and is operated throughout the entire year.

Docket No. 645, of the Gothenburg canal, has a right to the use of
- two hundred second-feet of water from the Platte river which is diverted
about fifteen miles northwest of Gothenburg and the water returned to
the river near Gothenburg. This plant is very similar to that of the
Kearney plant and has been 'in operation for many years furnishing
current to Gothenburg. These are both successful plants and give a
person a very good idea of what can be accomplished on the Loup and
lower Plattes where the water supply is more plentiful.

The next stream in importance in this state in the study of water
power is the Niobrara river, There are proposed on this stream several
pProjects covered by filings in this office. These filings, however, cover
only a small portion of the rvier which is better adapted to the con-
struction of power plants than the Loup and Platte rivers owing to the
character of the soil and the high bluffs which prevail aleng the stream.
The main reason why power developments have not been made on this
stream is the great distance to the market.

Application No. 6562 was approved November 13 1902, and granted
C. H. Cornell of Valentine, Nebraska, a right to the use of sixteen hun-
dred second-feet of water from the Niobrara river, the project being to
build a dam approximately fifty feet in height across the Niobrara river,
just below Valentine. The original date for completion and applying the
water to beneficial use was January 1, 1907. Later this time was extended
to June 11, 1911, by the State Board. Also under date of June 21, 1911,
Mr. Cornell filed another petition for further extention of time, which
petition is now awaiting the action of the State Board. Field reports indi-
cate that no actual work of excavation has been done but that there
are several piles of stone at the proposed site of the dam aggregating
18,460 cubic feet. Quite a bit of engineering work has been done on this
and a number of extensive reports made.

Application No. 1243 was allowed to H. P. Buhman of Leigh, Ne-
braska, on December 16, 1912, allowing him the right to divert nine
hundred second-feet of water from the Niobrara river at the bridge
across said river south of Spencer and to return the same to the river
about twelve miles farther east. The time for completion under this
application is July 1, 1915. Field reports indicate that there ha< been
approximately twenty-six fhundred cubic yards of earth excavated. Said
reports indicate that no work has been done within the past few months.

Application 961 was allowed on February 19, 1910, to E. L. Kirk of
Sioux City, Iowa, granting him the right to use nine hundred second-
feet of water from the Niobrara river, diverting it about twelve miles
southwest of Niobrara and returning it to the river a little southwest
of the town of Niobrara, Nebraska. The original time for completion:
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under this application was May 1st, 1912, and later by the orders of the
Board the time was extended to January 1, 1913, and further extended
again to January 1, 1915. Field reports indicate that a total of approx-
imately three thousand cubie yards have been excavated, of which one
hundred eighty-five yards of earth were moved during 1914.

The next stream for consideration is the Big Blue river which has
well defined banks which are comparatively high and while the amount
of water is not so great as in some of the other streams of the state, its
flow is fairly uniform and this combination affords many small power
sites throughout its course. Power on this stream is not developed by
means of diversion canals but by building dams directly across the stream
and impounding the water and applying it at heads varying from ten to
twenty-five feet. The cost of this style of development is less expen-
sive and a number of small power plants have been developed and are
now in operation along this stream, the more important of which will
be enumerated.

Application No. 1006, allowed on August 5, 1910, to Burdette Boyes,
permitting him to use two hundred second-feet of water from the Big
Blue river about four miles southeast of Milford. The plant has been
completed and in operation for over two years and is furnishing current
to several small towns in the vicinity including Milford and Seward.

Application No. 1035 was allowed on October 31, 1910, to Edmund J.
Ashton, granting him the right to use five hundred second-feet of water
from the Big Blue river, near the junction of the main Blue and the
West Fork. No work has ever been done under this application.

There is a power plant completed and in operation on the Big Blue
river at Crete, which is not on record in this office, but it is one of the ex-
amples where the original water right was obtained for flour mills and
later changed to a hydro-electric plant. This is a very nice modern
water power plant and is furnishing current te the city of Crete at a
very low rate,

Applications No. 1355 and 1356 were allowed on November 30, 1914,
for small power developments on the Big Blue river, The date for com-
pletion of these developments is September 1, 1916.

There is still pending before the State Board, Applications 1262, 1363,
1336, 1247, and 1261, by different people for small water power devel-
opments along the course of this stream similar to the ones above des-
cribed.

Docket No. 1021, of the Holmesville Mill and Power Company, has
a right of five hundred cubic feet of water at Holmesville, Nebraska,
where a hydro-electric plant has been installed and in use for several
years, furnishing current to Beatrice, Blue Springs and Wymore.

There has been more power actually developed in the last few years
on the Big Blue river than on any other stream in the state. The reason
for this undoubtedly is the kind of construction possible in developing
water power on this stream, the comparatively low cost of development,
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and the close proximity to a ready market for the power which is devel-
oped.

Attention is next directed to the Republican river, which stream,
although' there are a number of small power plants along the same, can
not be considered of much value for power development for the reason
that the stream is frequently dry, the head waters of the same being
used for irrigation purposes. Any large development along this stream
would necessitate the flooding of large areas of land or the use of canals
in order to gain head as the banks are low and very similar to those of
the Platte and Loup rivers.

The more important develoments along the stream that have been
completed and are now in operation are that of David Guthrie and Com-
pany, Docket No. 1026, and that of Gearhart and Benson, Docket No.
1029. Under Docket 1026 four hundred second-feet of water from the
river are used and a short canal diverts the water from the river just
west of Superior, Nebraska, and returns it to the river just south of the
town. This original right was to operate a flour mill and later a hydro-
electric power plant was installed and now Mr. Guthrie has quite a large
scheme under way to develop power and furnish current to a number of
towns in that vicinity.

Docket No. 1029 of Gearhart and Benson of Arapahoe has a right
to one hundred ninety-six cubic feet of water from the Republican river
and operates a large flour mill by diverting the water through a short
canal,

On the following pages is a tabulated list of all appropriations on
record in this office relating to water power developments, some of
which have been granted and others upon which final certificates have
been issued and others now pending before the State Board of Irrigation.
The tabulated list is very simple and complete within itself and needs
no further comment:




214

REPORT OF STATE ENGINEER

LOUP RIVER DRAINAGE

2 Source & ‘ - Remarks

g TR -7 - M)

= 82 2 . @ E \

Z wd | B RE =3
D- 219 ' South Loup R.. 20| 45  10/1805
D- 292 Shell Creek....... 20} 15 5Ei IBQTJFlour mill in dperation
D- 988 South Loup R 83 9 85 1800/Grist mill. Fending
D- 999 M 12 74 : 1889 Flour mill, Pending
D-1024 Middle Loup R.. 200 11 250 1886 Power plant in operation. Pend,
D-1037 Beaver Creek.. ! 82 13 121,183 Flour mill, running. Pending
D-1042 Muddy Creek.. | 684] 12 ' 934 1890|Flour mill, running. Pending
A- 636 Cedar River. 200| 12 273‘1902‘Fullerton light plant
A- 639 Beaver Creek 67 0 60 1902 Albion light plant
A- T09 Loup Rlvr.. ‘2700| 110 33800 1912 Extended, May 25, 1915
A-12% Loup River.. j3200‘ ......................... ‘Same as A-709. I'ending
A-1058 Beaver Rive | 134, 75 114 1912 St. Edwards light plant
A-1077 North Loup R. ‘1000| 12 1360 1912 No work done
A-1185 Middie Loup R...  124| 8 81 ' 1913|Grist mill and light plant
A-1187 Loup River.... 66 15000 1915|No work done for over year
A-1216 Middie Loup 5 100 1913 Power plant in operation
A-1224 Middle Loup 11 500 1914/ Hydro-electric plant
A-1234 Middle Loup R.... 17 966 | 1914 Hydro-electric plant
A-1255 Loup Rfiver........ 40 5450 ° e |Hydro-etectric plant. Pending
A-1256 Loup River........ 22 3000 : ... Hydro-electric plant, Pending
A-1237 ' Loup River... 30 4090 . “‘Iiydro-electrlc plant. Pending
A-1274 Cedar Rirver.. i 8 | .| Hydro-electric plant, Pending
A-1320 Cedar Rivere.' ! 1| [Pending
A-1325 Cedar River... ! 13 Hydro-electric power plant -
A-1373 Middle Loup R... 1000} 27 3068 ......|Under construction

PLATTE RIVER DRAINAGE AREA

D-645a | Platte River. ... 1022 | 1391 Goad condition
D- 633! South Platte R.. reeene eeasmen Never bullt
D- 992 | Wood River....... 44 Flour mill
D- 94 | Wood River........ i o2 018303 Flour mill, in operation
D- 995 | Wood River. 38 18%1|Flour mill, in operation
D-1023 | Platte River......... 954 | 18]2 Kearney llght plant
A- 40| Platte River.... | 42600 , 1908| Never bullt
A- 894 | Platte River. [150 34100 1015/ Same as A-40
A-545a | Wood River...... 10] 4 5, 1901 Pumping plant for garden
A- 855 Pumpkinseed Cr..| 25; 8 | 23 1908/Mill
A- 970 | Platte River. 2500 t0 19900 1913 Time extended to April 1 1916
A-1009 | Blue Creek ...’ 63| 10 71! 1913 Flour and feed mm
A-1050 | Winters Creek........ : 60 | 6820 ... I'ending )
A-1215 | Spotted Tail Cr 10 13 1813/ Hydro-electric plant
A-1217 ] Sheep Creek........ | 70,12 1 96 } 1913 Never bullt
A-1232 | Platte River......... | 500| 150 | 8520, 1815 Same as A-804. Pending
A-1251 | Birdwood Creek.... " 88| 50 500 ... *ending cowned by Kountzze Bros
A-1337 | Sheep Creek‘ 110| 16 : 200 | ......Hydro-electric plant. Pending
A-1343‘ Platte Rlver.........l..‘ 1200| 20 2727 | 1915| Hydro-electrie plant. Pending
A-1351 Birdwood Creek...| 88 40 400 | ........| Iydro-electric plant. Pending
A-1379 | Platte River..........| 2000i 17 | 3862 | ... "Ixdro-electric plant. Pending
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ELEKHORN RIVER AND TRIBUTARIES
& b I ! ~ ‘
-g Source H o S g = Itemarks
d’c a 2 - E
Z 83! 2 [E= &8
‘ T
D- 271| Elkhorn River....... Uge 7] 31 | 1888 Atkinson light plant. In use
D- 996 North Elkhorn R. % 10011 13 | 14sw 1870|Cereal mill, in operation
D- 998 | Union & Taylor...| 75' 14 ’ 119 Pending
A- 464 | 8, Fork Elkhorn..| 33 8 | 30, 1900|Certificate issued. In use
A- 484 Battle Creek.. 112 | 15 1008 Mills, in operation
A- 818| Battle Creek.. 200 13 | 30 1907 !um mill, in operation
\- 9711 Elkhorn Rive 001 70 2080 ' 1M13] Time extended to April 1, 1916
A-]‘.’;’)O] Elkhorn River........ ' 400 22 ‘ 1000 1915 Power Plant
NIOBRARA RIVER DRAINAGE AREA
D- 415 | Pine Creeku.vonn. ‘ 32 14 ‘ 50 ‘ 1893‘F10ur miil
D- 442 Niobrara River...! 10 18 ! 20 1893'Flour and feed mill
D-608a | Crooked Creek....|” 3 | e e .| 1880 M1
D- 610 | Niobrara River. 60 5 31 1888 Flour and saw mill
D-612a | Fairfleld Creek ‘ 25 7 20| 1803 Feed and saw mill
D- 970 Niobrara River...... 3B 1 44 1893 Flour and meal mill
- 358 Minnechagduza Cr. ‘ 3B 29 114 1901 Mill in use, Certificate issued
A- 452 | Niobrara River... | | | 1901 Pumping and running machinery
A- 474 Niobrara Ri\'er.... ‘ | e 11901
A -632 Niobrara River.... : ; 9090 1907 No work done, some rock at site
A- 685 Big Sandy Creek. 35 15 ‘ 60 ‘ 1903 Flour mill
A- 729 Keya Paha River| 100 5 57 1905 Roller mills
A- 941 Long Pine Creek..‘ 48 - 18 \ 991 1912 Light plan in operation
A- 947 Plum Creek....... 150 30 , 511 1910‘Alnsw0rth light plant, rnnning
A- 961 Niobrara River...., 900 50 3 5110 1912 Time extended to Jan. 1, 1915
| ' \ “%000 cu. yds. earth moved
A-1019 Niobrara River... ‘ 700‘ 50 . 398{) 1912‘T|me extended to Jan. 1, 1915
A-1243 Niobrara River....! 900 98 10023 1915 2000 cu. yds. earth moved
A-1279  Minnechaduza Cr,.‘ 40 30 150 1914“\'&11ennne light plant
A-1352  Snake Creek........... L 180 44 800 ... /Power plant, Pending
A-1301 ‘ Long Pine Creek.. ‘ 400 30 1383 ........ Pending
BlG BLUE RIVER DRAINAGE AREA
D- 963 | Beaver Creek.. ‘ 40[ 10 | 46 1878 Mill and manufacturing
D- 990} Turkey Creek.. [ 17 35 1870|.tour mill, Tending
P-1021 | Big Blue Rlver..w.‘ 500 12 782 1882]Light plant at Holmesville
A-1000 | Big Blue River.....| 200 18 400 1911/ Power plant in operatlon
A-1085 | Big Blue Rlver | 1137 1915|No work done
A-109% : Big Blue River.... PRI R weeee] TO raigse Holmesville Dam. Pend.
A-1135| Big Blue River..... 8 | 30 - 1912, Bullt and running
A-1153 | W. Fork Big Blue 100 12 I 135 1913 1Ield up by injunction
-1247 ' W. Fork Big Blue 100 12 | 135 ...y Same as A-1153. Pending
A 1261 | Big Blue River [ b4 Pending
A-1262 | Big Blue River.. 13 Pending
A-1265 | W. Fork Big Blue.j 1000 13 ! 147 1915|Under construction
A~1336|Big Blue River... 100 I Pending
A-1349 | Big Blue River. 40 14 .iFlour mill. Pending
A-1365 | Big Blue River....| 175, 15 } 298 | 1916
A-1356 | Big Blue River....: 200 13 M1 1916
A-1363 [ Big Blue River..... ‘ 200! 13 l 205 ... 'I'ending
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REPUBLICAN RIVER DRAINAGE AREA

. o |

2 Source & Ll R k

g . S e ey |28 emarks

2 $T 5 & 58

z 28| & | Bz RS
D- E Medicine Creek...... 68‘ 9 80“ 1878/ Flour mill in operation
D- 178 | Frenchman River.| 35| 12 | 50\1396 Flour mill in operation
D- 179 Frenchman River.. 29‘ 12 | 40| 1887|Champion mills in operation
D- 181 | Red Willow Cr._....l ........................... R Abandoned fifteen years ago
D- 183 Turkey Creeke...| 7| 18 |  23!1874Good running order
D- 185 ' Cottonwood Creek | ... 30 ‘ .“ Flour mill in eperation

; ‘ ‘ Undershot whee!
D- 364 Medicine Creek....!| 64| 15 112 . 1883 F'lour mill
D- 997 Sappa CreeK....cm... 31, 8 | 37.1887/Flour mill in operation. Pend.
D-1013 Frenchman River.| 30° 12 = 33 1887 Flour and feed mill
D-1029 | Republican River) 196: 8 ‘ 178 | 1879| Flour mill at Arapahoe
D-103¢ Republican River| 400 21 | 1000 1878 Flour mill in operation
A- 791, Frenchman River.| 35' 8 . 31'1902|Mill in operation
A- 708 ' Frenchman River.. 19 12 2§ . 1904J PPumpling plant. Abandoned
A- ™8 Frenchman River.. 121 12 17! 1906 Pumping for irtgation
A- 8% Medicine Creek..... 12| 18 24‘ 1907| Flour mill
A- 907 Stinking Water...... 30 8 27 1911|Electric light plant
A-1021 Frenchman River.. 55| 18 113 ' 1914|I:lectric power, in operation
A-1136 ' Frenchman River.. T, 14 120 | 1912, Flour mill in operation
A-1221 ' Republican River | 300° 42 1450 1915|Never bullt
A-1245 ' Rock Creek............ 20, 30 65 1914{IIydro-electric power
A-1284 Frenchman River.. 50: 8 | 50! 1914 Pumping plant for Irrigation
20 Same as A-1021 for 35 more ft.

A-1339 | Frenchman River.. ﬁsl

270 1914f

Already built

WHITE RIVER DRAINAGE AREA

D- 501] White River. 1 S . “....‘ Never used for power
A- 702/ White River.. 18‘ 10 21 | 1804 Abandoned

A- 758| White River. 51 10 6‘1905‘Pump for irrigation

A- 854! White River.. 151 15 26 | 19(Bl Abandoned

MISCELLANEQUS

D-1002 ( Bazile Creek........... 10 8 10 '.cw..| Crelghton Mill. Pending
A- 839 | Tekamah Creek.. 10, 20 23 1907\ Flour mill

A- 914 | Bazile Creek......... 36 12 41 [1909| I'lour mill at Creighton
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The following is a summary of the tabulated list of water power filings in
this state:

| 5. |
| 1 g ‘ ] =
‘ ‘ C‘: : ;._.E | & -%5

Drainage Area | .. | oul oo! & &b = I \ g sS85

g9 | sX €8 AT | E- | 88|84 BT .5 = £cé

85| 28 Eis:w 0 | <& | B (OE 1e2 gd | 5 | £za
Loup RiVelw....| 2| 5| T/ 121 6 18,...| 25| .14415) 55678 70133
Platte River........ [ e— L] 9 6 15| e | 21 20302‘ 101645 | 121947
Elkhorn River..| 2| 1| 3] 6|ew.| &5 1, 8| 19 5283 5352
Niobrara River. (17— 6| 12 2 200 2263 293571 31620
Big Blue River. 2 1 3 ki 7 1721‘ 3325 5046
Republican Riv. 19 1 11 b & Y , 34| 3750 3784
White River....... b I 1 3. { essarenasee ‘ 52 52
Miscellaneous .| ... 1 li 2 I 9 64 3
Totals to date..| 20 9| 38 61 21i 201 33923 | 199104 | 238027

. | : ]
Abbreviations used: Tot.—Total
Doc.—Docket Cer.-——Certificate
Gtd.—Granted I188.—Issued
Pdg.—Pending H. P.—Horse DPower

App.—Application

From the foregoing tables some idea may be obtained of the possi-
bilities of water power developments in Nebraska. However, of neces-
sity, in making a report of this kind it has been necessary to condense
the information and only give a generalization of the conditions as they
exist. Exact and detailed information concerning each different pro-
ject is obtainable and will be freely given by consulting the State En-
gineer’s office.

In order that the water sources of Nebraska may be utilized to the
fullest extend without the state suffering from wildcat promotion schemes
which have wrecked promising irrigation and water power propositions
in other states, it is necessary to have an accurate knowledge of the
amount of water flowing in the different streams, and also the exact
amount of head or fall that can be developed at the different proposed
sites. The very fact that Nebraska has not progressed in the devel-
opment of water power is a measure due to the fact that no reliable
official data has been prepared on this subject. If all of this data could
be compiled in some official form, then capital might be induced to un-
dertake development work.

For a number of years the State Engineer’s office has been co-
operating with the United States Geological Survey, with the result that
records of the flow are available at some forty points on the var-
ious streams in the state. These records have been compiled in very com-
plete form and published in a report known at the “Hydrographic Re-
port of the State of Nebraska,” as an appendix to this Biennial Re-
port.”

To measure the daily discharge of a stream a gage is placed in
the river and a local observer is secured to record the daily height of the
water on the gage. At frequent intervals a hydrographer makes an

T el e i % T e il
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actual measurement of the flow of the stream by means of an electric
current meter, a delicate instrument, consisting of six cups which are
revolved by the current striking them. The hydrographer who usually
makes measurements from a bridge in times of high water and wades
the streams in times of low water, counts the number of revolutions of
the cup by means of an electric attachment and so determines the velocity
at different pointg in the stream. A large torpedo shaped weight is used
to sound the stream for depths, and widths across the stream are usually
measured across the bridge, and from a knowledge of the velocities,
depths and widths the entire flow of the stream is computed. By secur-
ing discharge measurments at different stages of the river and com-
bining them with the daily gage heights furnisked by the local observer,
it is possible to estimate the daily discharge of the stream and thus de-
termine the maximum, minimum and mean flow.

As the flow of the rivers varies considerably from year to year it
has been necessary to maintain the records at any one gaging station
for a series of years to give completely the information necesssary to
insure the successful utilization of one of the state’s most valued re-
sources.

As stated above this work has been carried on for a number of
years and very complete records are now obtainable upon the different
streams over the state. However, this work should be continued as the
longer the period. of a series of measurements, the more valuable they be-
come. During the present winter actual discharge measurements are
being carried on by measuring the flow under the ice at the Loup river
gtation. This will be the first time that anything like this has been
attempted, to get an accurate check on the winter flow within the state.

The one thing that our state is short on in order to show exactly
what our water power resources are is an actual survey of the streams
of the state, which would show possible locations for water power plants
and give the head or fall that could be obtained at the different sites.
It seems proper at this time to suggest for the serious consideraion of
the Legislatiure the advisability of making financial provision for stream
surveys by this department which would show the possibility of power
developments in this state, such as those which have been made by other
" states, as Minnesota, Oregon, Washington, Colorade and California.
These stream surveys could be made at a cost of not to exceed $15.00
per mile. The United States Geological Survey has always shown a
willingness to co-operate both financially and in the field work in making
these surveys and I would recommend that an appropriation be made
for carrying on this work and that the United States Geological Survey
be consulted and asked to co-operate in the making of these surveys.

A great deal has been said of late concerning state ownership and
development of the water power resources of Nebraska. It is somewhat
questionable whether or not at this time the state as a whole is ready and
willing to enter upon development work of this character, and the most
feasible solution of this situation which presents itself at this time is
the forming of water power districts, much the same as irrigation dis-
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tricts are formed at the present time, which would permit cities, coun-
ties or different communities to engage in the development of water
power and the public ownership and development of the same. A law
permitting this kind of development should be considered by the com-
ing Legislature. .

As the laws exist at present pertaining to water power the State
Board of Irrigation, Highways and Drainage has control of the grant-
ing of water power rights on the different streams of the state and sup-
ervision of the construction and maintenance of such developments.
Also the State Railway Commission has the power to regulate the rates
for such companies. It would seem proper and it is recommended that
either the State Railway Commission be given complete charge of all
such matters of this character, or else the State Board of Irrigation,
Highways and Drainage be given complete charge of such matters.
This same recommendation would also apply to irrigation as well as
water power, as the two departments somewhat conflict, and it neces-
sitates a duplication of engineering work which if combined wholly under
either department could be avoided.

Under the persent law it is required that actual work of excava-
tion and construction of a water power project be begun within six
months from the date of approval of the application and further, that
this construction work be carried on continuously without interruption
and that at least one-tenth of the total work as estimated for the full
development of the proposed project be completed within one year from
the date of allowance of the application. The penalty for the failure
to comply with this section is the forfeiture of all rights which have
been granted. Notwithstanding this it has becn hard and practically
impossible on the larger projects to enforce these provisions. It is
therefore recommended that in order to more fully and completely
eliminate promotion and speculation in water power development in our
state, that any person or company proposing to make a development
of water power be required upon the approval of his application *n
deposit with the State Treasurer a cagsh sum equal in amount to one-
tenth of the total cost of the entire project which will give assurance
to the State Board that said parties have the money to put the pro-
ject through and are serious and mean business. This fund deposited
with the State Treasurer might be certified out at the request of the
developing parties by the State Engineer’s office as estimates on the
work as it actually progresses, thus insuring the actual amount of work
done as required by law. If the developing parties fail to complete the
required one-tenth of the development work the first vear then said
fund deposited with the State Treasurer shall be forfeited without re-
course together with the forfeiture of the original grant to the state.

With the above changes as recommended made, and the careful
administration and strict adherence to the present law, matters per-
taining to the handling of water power should be satisfactorily taken
care of, developed and conserved, both from the standpoint of the people
of the state and from the standpoint of the investor.

ARG~ s i, S i T i M
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BRIDGES

HIGHWAY AND BRIDGES

Highways: Roadwork over the state has wonderfully improved dur-
ing the past two years by reason of the County Boards of the different
counties taking a greater interest in the roads, and working in conjunc-
tion with commercial clubs and good road associations, the results have
been rather wonderful. It is very evident to one who has traveled over
the state that the people are getting more for the money expended dur-
ing the last few years than they ever did before. It is also evident that
the people themselves are taking greater personal interest in the roads
that lie along their places than they have heretofore and make it a spe-
cial point to help and assist in keeping their part of the road in gosd
shape.

We now have two main transcontinental roads, besides the Meridian
Road, which follows closely the Sixth Principal Meridian and runs from
Winnipeg to the Gulf of Mexico. The two transcontinental roads are
the Lincoln Highway and the Omaha, Lincoln and Denver Highway,
vwhich in conjunction with roads through other states make up two sep-
arate highways. These are the three main roads in our state and should
be of interest to everyone, as automobile travel is becoming more pop-
ular and increasing very rapidly. During the year 1915, it is expected
that there will be a very great amount of travel on both of our trans-
continental reads by reason of people driving through our state by su-
tomobile going to the Panama Exposition and there is perhaps no better
way of seeing the country through which one is traveling than by auto-
mobile. It is a good advertisement and money well spent either in a
community or in a state at large to have roads, as anyone traveling on
them will be sure to remember and remark the good and bad roads over
which they travel.

The Lincoln Highway in Nebrasska passes through Omaha, Fremont,
Grand Island, Kearney, North Platte, Ogalalla and Sidney. This road
is in fairly good shape through the state excepting at the western por-
tion, where there is room for a large improvement. In the western part
of our state on this highway the road in places has never been graded,
but merely follows old trails which have become deeply rutted and are
full of chuck holes. An extra effort should be made to place this road in
better condition during the coming year. There are on this highway
many stretches of excellent road, one stretch in particular which is
worthy of mention is a piece of road lying a few miles east of Suther-
land, Nebraska, which runs through some sand hills. This piece of road
used to be very sandy and in hot, dry weather, nearly impassable for
automobiles. The County Commissioners of Lincoln county hauled clay
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on this stretch in the sand hills and mixed the clay with gravel in such
proportion to form a hard, smooth road, which now gives the appear-
ance of macadam, showing that what used to be a very bad stretch of
road is now in first class shape. This is’'a practical example of what
may be accomplished on all roads in the state at a very small cost when
properly managed and supervised.

The Omaha, Lincoln and Denver Highway passes through Omaha,
Lincoln, Hastings, McCook, Fort Morgan, Colorado, and on to Denver,
This road is in very good shape and traverses for the greater part of the
highway high table land which is nearly level. With the exception of
a stretch of road between Atlanta and Oxford, which is very rough and
hilly, most of which have not been cut down, the rcad is in excellent
shape.

Outside of these main highways every county has its own special
good roads and every county board in the state is taking pride in the
fact that they are extending these good roads every year in their
counties, and in order to do justice to each county board it would be
necessary to enumerate what each one had done during the past two
years. 1 do not believe that Nebraska is ready at this time for paved
roads or even macadam for the reason that any one of these costs a
great deal to build. Nebraska also has very good materials throughout
nearly all portions of the state with which to build good earth roads.

An earth road should be properly graded wide enough so that two
vehicles can pass easily; that the grade should not be crowded too much
but should be left rather flat so that the travel can be over any portion
of the road; and that after the grading has been done and the grade
has been fixed, that it should be surfaced with clay and gravel, either
one of which is nearly always readily obtainable in the vicinity. Then
if the road is kept properly dragged, it will remain in a more or less
permanent state and this work can be done at a very low cost.

There should be some centralization of authority pertaining to
highways in our state, and this central body representing the state
should have the power to create state roads, which should be main roads
across the state, together with roads connecting the more important towns
of each county, and the different county seats. All other roads should
be known as county roads. Then there should be a tax, according
to the horse power, provided for each motor vehicle in the state, which tax
should be paid directly to the central authority and a registered number
and tag issued for that year to the owner of any motor vehicle. It might
be possible to release the owner of any motor vehicle from any other
tax on said vehicle than the one paid into this central authority.
The money thus obtained should go into a state road fund and be
expended by and under the supervision of the central authority on read
work only. This would give a considerable sum of money as a state
appropriation to start the work.

Our laws should be so changed that the prisoners of our state pen-
itentiary could be worked by and under the direct supervision of the
central authority and such other assistance either financially or other-
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wise be given on state roads only. All grading and work of any kind
on roads known as state roads should be done under the direct supervis-
ion of the central authority and in this way they would all be uniform
throughout our state and would set a good example for the county
boards to follow in taking care of the county roads. If this system was
maintained and followed out for a few years, it is thought that without
any other direct state appropriation our main roads throughout the
whole state would be greatly improved and it would not be long before
the branch or county roads would be improved in a similar manner.
Naturally the work will have to go slowly and it will take time to make
all the changes and improvements that are desired, but by following
a definite and uniform plan and system under a central head or authority
we would be gradually working toward a common end.

Bridges—County Bridge Work: The legislature of 1913 worked a
great change in the bridge laws of the state of Nebraska. Up to that
time there had been no standard plans and specifications for building
of highway bridges in this state. A few of the counties had their
county engineers or surveyors prepare plans upon which to let con-
tracts to build bridges, but in a large majority of the counties the
bridge companies furnished plans and specifications for bridges and the
company whose plans and specifications were finally adopted by the
county were given an unjust advantage over other competitors for the
reason that these plans which were put on file were not fully detailed
and did not specify clearly and positively the sizes and kinds of mater-
ail and the method of construction. It was also impossible to get any
comparison of what bridge work was costing in the different counties
in the state because of the large variance in the types and kinds of bridge
construction which was being carried on throughout the different
counties, ,

Realizing this the Legislature of 1913 passed a law making it the
duty of the State Engineer’'s office to prepare a standard set of plans
and specifications for the use of the different counties of the state and
made it compulsory that the counties use these plans in receiving bids
for the construction of bridges and in the building of the same. The
Legislature also went further and made it the duty of the State Engin-
eer's office, that when called upon to do so, either by the county board of
commissioners or supervisors when petitioned by five or more free
holders of a county, to inspect and report on any bridge work done in
any county in the state. In compliance with the above requirements
this office, after a careful investigation and study adopted a standard
set of specifications covering loads, designs, construction and erection
of highway bridges and also have designed a complete standard set
amounting in all to about 250 highway bridge plans as follows:

Wood superstructures, for lengths from twelve to thirty-two feet,
by two foot intervals, for fourteen, sixteen and eighteen foot roadways.

Steel pile foundations, and tubular pier foundations.
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“I” Beam superstructures, for lengths from twelve feet to thirty-two
feet by two foot intervals, for fourteen, sixteen and eighteen foot road-
ways.

Steel Girder superstructures for lengths from thirty to forty feet,
by two foot intervals, for fourteen and sixteen foot recadways.

Riveted Superstructure, with 16°0” Pin Connected Superstructures, with
Roadway 16’ 0" Roadway
|

2 1 o | ]
ook 2 e ] | | - ;.-) =
kS - ,_ -] : ! gu [T B g b4
P s22 232 a ! B s 2 S5
= EEE RO & i £ B F O &

Low Truss ' 35 feet 35 feet

Low Truss 40 feet 40 feet
Low Truss “ 45 feet 45 feet
Low Truss | 50feet 50 feet
Low Truss | 50feet 50 feet
Low Truss = BSfeet | 55 feet
Low Truss ‘ 55 feet 55 feet

Low Truss ‘ 40 feet 40 feet
Low Truss i 45 feet | 45 feet
Low Truss 50feet = 50 feet
Low Truss 50 feet 50 feet

’ Low Truss | 35feet | 35 feet
|
|

Low Truss ;: 5% feet 55 feet
| Low Truss | B3feet | 55 feet

l Low Truoss | 60 feet . 680 feet Low Truss | 60feet : 60 feet
| Low Truss | 60feet | 60fect ’ Low Truss ‘ 60 feet | 60 feet
. Low Truss | 65 feet 85 feet Low Truss | 65feet | 65 feet

Low Truss T0 feet 70 feet
Low Truss 70 feet 70 feet
Low Truas T feet +  T5 feet
Low Truss T5 feet 75 feet

Low Truss = 70feet | 70feet
| Low Truss TOfeet | 70 feet
Low Truss 5 feet 75 feet
Low Truss . 75 feet 75 feet

Do D@ T T1D DD DD O O Ok e G809 R e G0 0 o | PRTEIS

C D@D A-TBDAANDA GO R O O Ao 00 W 0 00 B85

. Low Truss | 80 feet 80 feet Low Truss : 80feet | 80 feet
| Low Truss ' 80feet | 80 feet Low Truss = 80feet | 80 feet
| Low Truss 85 feet 85 feet ‘ Low Truss 85 feot | 85 feet
l Low Truss 90 feet | 90 feet i Low Truss ‘ 90feet | 00 feet
- High Truss 90 feet 90 feet High Truss ' 90feet 90 feet
i Low Truss | 95feet | 95feet Low Truss | 95 feet 95 feet
! Low Truss ' 100feet | 100 feet Low Truss 100 feet ' 100 feet
| High Truss | | 100 feet High Truss | 100feet ;| 100 feet
| High Truss | 110feet | 110 feet High Truss | 110feet = 110 feet
\ High Truss | 120feet | 120 feet High Truss | 120 feet ‘ 120 feet
| High Truss [ 130 feet 130 feet High Truss | 130 feet 130 feet
| High Truss | 135feet High Truss | 140feet | 140 feet
' High Truss | 140feet | 140 feet High Truss | " 145 teet
J High Truss| 150feet | 150 feet High Truss | 150 feet | 150 feet
High Truss| 160 feet | 160 feet High Truss ‘ 160 feet | 160 feet
High Truss ‘ 170 feet 170 feet

High Truss ‘ 180 feet 180 feet

10 High Truss . 190feet | 190 feet
10 | High Truss | 200feet | 200 feet
12 High Truss ;. 240 feet
16 | High Truss ‘ 304 feet

Also this office has prepared a standard set of bidding blanks, bonds
and contract, which are to be used in all of the counties throughout the
state and which have proved to be very satisfactory. A copy of these
bidding blanks is submitted herewith together with the form of con-
tract and bond.

Ta
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PROPOSAL FOR BRIDGES, BRIDGE MATERIALS AND
BRIDGE WORK

. To the Honorable Board of.....c.c.ccocceoeiiiannnnne. 143 County
State of Nebraska.
Gentlemen:
The Undersigned, ... ..o eean
OF s , having carefully studied the plans,

specifications and instructions to bidders, and the form of Contract and
Bond attached to and made a part of said plans and specifications, copies
of which are on file in the office of the County Clerk, all of which..._..........
fully understand and hereby agree to propose to furnish all material and
labor, necessary to erect and complete such bridges, bridge material and
bridge work as you may require during the year beginning_......__.____....
____________ for the unit prices as set forth in price sheets hereto attached
and made a part of this proposal.
Very respectfully submitted,

I U G
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PRICES PER LINEAL FOOT FOR PIN CONNECTED SUPERSTRUCTURES
WITH 16 ROADWAY, COMPLETE IN PLACE EXCEPT FLOOR

r | i

: | i For For
Panels | Length “ Type Wood Floor | Concrete Floor

3 |  ssfeet | Low Truss

3 40 feet Low Truss

3 | 45 feet Low Truss

3 50 feet Low Truss :

4 50 feet Low 'Truss i

3 55 feet Low Truss

4 ! 55 feet Law Truss

3 . 60 feet Low 'Truss

4 ‘ 60 feet Low Truss

4 65 feet Low Truss BV B U
4 70 feet i Low Truss ... i
5 70 feet Low Truss I
4 75 feet Low Truss

5 \ 75 feet Low Truss

4 80 feet Low Truss

2 80 feet Low Truss

5 85 feet Low Truss

5 90 feet Low Truss

8 90 feet High Truss ...

5 95 feet Low Truss

[] [ 95 feet High Truss ...

) 100 feet ! Low Truss

6 | 100 feet | High Truss
8 ' 105 feet High Truss '
7 105 feet High Truss :
6 . 110 feet High Truss

7 | 110 feet High Truss

6 i 115 feet High Truss

7 115 feet High Truss

6 120 feet High Truss

7 120 feet High Truss

8 | 120 feet ! High Truss

T ) 125 feet High Truss .
8 | 125 feet High Truss [
7 130 feet High Truss - ..
8 130 feet High Truss

T 135 feet High Truss

8 135 feet High Truss

T 140 feet High Truss

8 140 feet High Truss

8 145 feet T High Truss

9 : 145 feet ‘ High Truss

8 150 feet ! High Truss :

9 150 feet i High Truss !

8 156 feet . High Truss

9 i 155 feet High Truss ;

8 | 160 feet High Truss

9 | 160 feet High Truss

9 165 feet High Truss

10 165 feet High Truss

9 | 170 feet i High Truss
10 I 170 feet High Truss

9 I 175 feet High Truss

10 ! 175 feet High Truss

9 180 feet High 'Truss
10 180 feet High Truss

10 185 feet b High Truss
10 190 feet High Truss

10 195 feet High Truss
10 200 feet High Truss
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PRICES PER LINEAL FOOT FOR RIVETED SUPERSTRUCTURES WITH 16’ (0"
ROADWAYS COMPLETE IN PLACE EXCEPT FLOOR

Panels Length ! Type \‘ Wood Floor ’ Concrete Fioor
| i’ For ] For
3 35 feet | Low ‘I'russ ! —l
3 40 feet ‘ Low TruSS .ciceeeian oo
3 45 feet Low 'Truss | ...
3 50 feet Low Truss ‘
4 50 feet Low Truss
3 55 feet L Low flruss ’
4 55 feet ’ Low Truss i
3 60 feet Low Truss !
4 60 feet ! Low Truss
4 65 feet | LOW TIUSS cooeeeicrciectmrmsimsnsreas | sensseoesemmmismenenaens
4 70 feet ‘ Low 'I'russ
5 70 feet : Low Truss
4 75 feet Low Truss
5 75 feet Low Truss
4 80 feet Low Truss
5 80 feet Low Truss |
5 85 feet Low Truss ‘
5 90 feet Low Truss
6 90 feet High Truss
5 95 feet ' Low Truss
6 95 feet 5 High Truss
5 100 feet ' Low Truss
6 100 feet High Truss
8 105 feet High Truss [ i
(O 105 feet High Truss |
8 I 110 feet \ High Truss |
7 | 110 feet High Truss -
6§ | 115 feet High Truss
71 115 feet High Truss
8 b 120 feet High Truss ‘
7 120 feet High Truss '
L] 120 feet High Truss
7 125 feet High Truss
8 125 feet Hligh Truss
7 130 feet High TTUSS | e | et anstenaeas
8 130 feet High Truss
7 135 feet High Truss
8 135 feet High Truss
7 140 feet High Truss
8 140 feet High Truss
8 145 feet High Truss
9 145 feet High Truss
8 150 feet High Truss
9 150 feet High Truss
8 155 feet High Truss
9 155 feet High Truss
8 160 feet High Truss
9 160 feet High Truss
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PRICES PER LINEAL F0OT FOR I BEAM SUPERSTRUCIURES COMPLETE
IN PLACE EXCEPT ¥LOOR

- - —
‘ 14 Ft. Roadway | 16 Ft. Roadway | 18 Ft. Roadway

Wiwood ‘ Conc'te

Panels | Length Wood | Conc'te ' Wood Conc'te
; Floor I Floor

Floor 1 Floor Floor ‘Floor

14 ft. - |
16 ft. - ‘

i b e ek b el g ek e el b
o
]
[
=3

PRICES PER LINEAL FOOT FOR STEEL GIRDER SUPERSTRUCTURES COM-
PLETE IN PLACE EXCEPT FLOOR

14 Ft. Roadway | 16 Ft. Roadway | 18 Ft. Roadway

Conc’te
Floor

Panels Length Wood | Conc’'te | Wood Conc’te‘ Wood
Floor Floor Floor Floor ! Floor

20 ft. \ ' I D
32 ft, | ‘

34 1t.
36 ft.
38 ft. !
! 40 ft. ‘ ! - . [——

o0 La

PRICES FOR LINEAL FOOT FOR WOOD SUPERSTRUCTURES COMPLETE
IN PLACE INCLUDING FLOOR

Width of Roadway
Panels Length - i
14 Ft. 16 Ft. 18 It.

12 ft. : \
14 ft.
¢ ft.
18 ft.
20 ft.
22 ft.
24 ft.
26 ft.
28 ft.
30 ft.
32 ft.

O R b e
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PRICES FORE CONCRETE BOX CULVERTS, SLAB BRIDGES, GIRDER
BRIDGES, ARCH BRIDGES, WINGS, BACKING, PIERS, ABUT-
MENTS. CONCRETE FLOORS OB CONCRETE IN ANY
CONDITION FOR THE VARIOUS UNITS AS GIVEN
BELOW AND AS SPECIFIED AND DE-

FINED IN BPECIFICATIONS

Wakefleld sheet piling for cofferdams, in place, per M. feet B. M i
‘Wakefleld sheet piling for permanent use, in place, per M. feet B. M S
Round pillng 9 in. tops, driven in place, per lineal foot R i

Reinforcing, any condition, in place, per pound.....
Mags Concrete in place per cuble foot
Architectural Concrete In place per cuble foot......
Dry Excavation per cubic foot I
Wet Excavation per cubfe 0Ot . e b
Rock Excavation per cubic foot :
Forms—For architectural concrete, in place, per M. feet B, M
Forms—For Mass concrete, in place, per M. feet B. M.

PRICES FOR STEEL SUBSTRUCTURES, WOOD OR WOOP BLOCK FLOORS
AND MISCELLANEOUS ITEMS AND REPAIRS. UNITR AS GIVEN BELOW
AND ALL AS DEFINED AND SPECIFIED IN THE SPECIFICATIONS

STEEL TUBE SHELLS IN PLACE Price

|1-41n, |5-164n | 381n.|1-21n,

Type Dia. |Per Vertical Foot of Each Shell in Place‘ Metal, Metal Meta]I Metal
A 36in| |
B 42in ‘\ . . e e
C 48in!
D 54in )
E 60in !
STEEL PILING
Type Size
A 8in, I at 18%. . ... Per foot of
B Bullt “H"8 in. (nlmnnels 333 4*) each pile in
C Bethlehem “H 8 in, 35%........... place
D Bethlehem Girder 8 1n.-32,5%......
STEEL CAPS
Type Bize
A 2-6 in. channels | Per foot of each ecap
B 2-7 1in. channels | in place
C 2-8 1in, channels ..
D 2.10 in, channels |.....
B 2-12 in. channels R

I
For any Fabricated Steel not otherwise bid on per pound in plaee.
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WOOD PIILING DRIVEN IN PLACE
Except in connection with concrete work

Kind of Piling 1 Per Lineal I't. in Place - For J For
for Purpose Stated ' New Work | Repair W'k

Red Cedar under 24 feet lmlg..uI
Red Cedar 24 feet long and over |
White Oak under 24 feet long... -
‘White Oak 24 feet long and over : i
Fir Piling untreated, any length |
Fir Piling creosoted, any length | ' |

LUMBER

Except in connection with concrete work

‘ For 1 For
| New Work ‘ Repair W'k

For creosoted block floor, in place, per square yard.... \
PFir lumber untreated, {n place, per M. feet B. M ‘ ‘
Fir lumber, creosoted, in place, per M. feet . BM i
Pine lumber, untreated, in place, per M, feet B, M ‘ ‘
Pine lumber, ¢reesoted, in place, per M. feet B. M ‘ t
White Oak lumber, untreated, in place, per M. feet B. M | ‘
For handling old lumber—tearing out—-per M. feet B. M. | |
For replacing old Tumber, per M, feet B. M :
For any overhaul per ton per mile. :
For any other work, materials or labor, cost plus a profit of————per cent.m

CONTRACT
This Contract, made in duplicate and entered into this. .day of
. by and between the Board of.........ccceo....
for the County of ....State of Nebraska party of the first
part and............... —....County, State of ...
party of the gsecond part.

WITNESSETH: That for and in consideration of the unit prices
for bridges, bridge work and bridge materials, as set forth in the at-
tached proposals and sheets attached thereto, and which unit prices the
party of the first part hereby agrees to pay the party of the second part,
the party of the second part agrees to construct, furnish and complete
in a good and workmanlike manner and in full and exact compliance
with the plans and specifications including general printed stipulations
and specifications which are hereto attached and hereby made a part
of this contract, and to the full satisfaction of the party of the first
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part, such bridges, bridge work and bridge materials as the party of
the first part maay require during the year beginning... ......cooeeeernacs 1913.

It is further agreed between the parties hereto that from time to
time estimates be paid to the party of the second part by the party of the
first part upon materials furnished and labor performed, as in the judg-
ment of the party of the first part may be right and proper.

It is further agreed between the parties hereto that such bridges,
bridge work and bridge materials ordered by the party of the first part
shall be furnished and completed by the party of the second part within
........................................ days from the date of such order.

Provided further, that due notice shall be given to the party of the
first part by the party of the second part when about to commence the
building of any bridges in order that the party of the first part may
provide for the inspection of materials and labor to be performed, and
unless otherwise specifically provided,. ... ... ... of the District
in which the work is to be performed is hereby designated by the party
of the first part to act for and in behalf of the party of the first part
at all times when such Board of ... ... is not in official session.

It is further agreed between the parties hereto that the said party
of the second part shall protect and hold the party of the first part free
and harmless from any and all elaims for royalties on account of the
infringement of any patents.

The party of the second part hereby agrees to furnish within thirty
days from the date hereof, a good and sufficient surety bond acceptable
to the party of the first part in the sum of .........ceceoocooeeew._Dollars, con-
ditioned for the faithful performance and full completion of the agree-
ment of the party of the second part under and in accordance with the
terms of this contract.

This contract shall be binding upon the heirs, executors, adminis-
trators, successors and assigns of the respective parties hereto.

IN WITNESS WHEREOF the parties hereto have set their hands
the day and year first above written.

Party of the Second Part

ATTEST:
I hereby certify that the foregoing contract has this day been duly
signed by the Board of County ... [0) SV County,

Nebraska, and by the contractor, and is now hereby countersigned by
me, as County Clerk, ex-officio clerk of said County Board.
(SEAL) e 200 s
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BOND OF PUBLIC CONTRACTOR
KNOW ALL MEN BY THESE PRESENTS: That we...................

........................ as principal, and ... e
as sureties, are held and firmly bound unto the County of ... ...
State of Nebraska, in the penal sum of & ... . , and for the pay-

ment of which we do hereby bind ourselves, our heirs, executors, and
adminigtrators, jointly, severally, and firmly by these presents,

Dated.....o A.D.19...._ .

The condition of this obligation is such that whereas the above
bounden.... ..o has been awarded by the County
Board of ... of County, of the State of

Nebraska, the contract £or. ... n
according to certain plans, specifications, proposals and contract on file
in the office of the County Clerk of said County,

Now if the said .o shall faithfully keep and
perform each and every one of the stipulations and agreements con-
tained in the said contract, plans, specifiications and proposals at the
time and in the manner therein specified, and pay off and settle in full
with the person or persons entitled thereto all accounts and claims that
may be become due by reason of laborers’ or mechanics’ wages, or for
materials furnished, or services rendered to said party of the first part
in executing or performing the obligations of said contract, so that each of
such persons may receive his just dues in that behalf, then this obliga-
tion to be void; otherwise to be and remain in full force and effect in law.

In Presence of

By experience during. the past two years with these bidding blanks
it has been found that certain changes regarding concrete, forms and
excavation should be made in the same, and it is proposed to make these
changes during the coming year.

The office has also prepared a standard set of concrete bridge
plans, starting with small culverts and running up to fifty foot concrete
arch spans. These include small arch culverts, box culverts, slab bridges
from eight to twenty foot spans by two foot intervals; girder bridges
from twenty to forty foot spans, by five foot intervals; and arch bridges
from ten to fifty foot spang by five foot intervals. The concrete arches
also have several different rises given for the same length of span.
This is the first attempt at standardizing concrete plans, especially of
the arch type that has been made. The bidding blanks should be changed
so as to bid upon concrete bridges, especially superstructures, by the
lineal foot the same as steel bridges. In this way the county boards
can easily estimate the cost of a concrete bridge the same as they now

L TS o PR A S I P . 4k s 2 m e,
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estimate the cost of a steel bridge. This should. also tend to increase
the use of concrete. -

The idea has always prevailed for some reason that to build a con-
crete bridge took a large amount of money, greatly in excess of a steel
bridge. This is misleading and is not the fact. Under the twenty ton
loading law as it now exists, the difference between a permanent steel
bridge and a permanent concrete bridge is not so very great, and the
use of concrete is becoming more popular. However, one point must
always be born in mind, and that is that a poor concrete job is worase
than a poor steel job, and care should be taken in doing concrete bridge
work to secure the best materials and properly experienced labor for
the construction of the same.

There has been considerable criticism of the twenty ton carrying
capacity law in our state and also that the steel bridges built upon
state plans cost a great deal in excess of steel bridges formerly
built by the counties. It will be remembered that a concentrated mov-
ing load of twenty tons, which in our bridges we have assumed as a
twenty ton traction engine, only affects the truss members in steel bridge
spans under sixty feet in length and.in steel spans over sixty feet in
length the determining factor in the design of truss members is the
uniform live load per square foot of floor surface. The twenty ton
traction engine loading therefore only affects the floor systems, which
are composed of the floor beams and stringers, in spans over sixty feef
in length, In spans under sixty feet in length, a twenty ton traction
engine loading will, of course, affect both the truss and floor system.
One reason why the steel bridges built under the state plans have cost
more is because of the different class of work required which, under
the state specifications, requires a better class and grade of shop work
and a better grade of erection work in the field and the riveting of all
field connections instead of bolting them as has been the practice here-

tofore.
Another reason for the added cost is the fact that many counties

in our state did not use a complete set of steel stringers in the floor
system but used a majority of wooden stringers. On all state plans
steel stringers are specified and required. This makes an additional
first cost in a bridge, but also makes the bridge more permanent and a
better structure and enables the laying of the concrete floor thereon
either at the time of building the bridge or later on when the county
ig in a better financial condition to so do.

During the year of 1914 there were thirty-six counties in the state
who received bids on state plans for yearly contracts. These bids
have been tabulated and blue prints of these have been sent to the county
clerks of each county for the inspection and information of the county
boards in order that they may know the prices paid for the same class
- of work in the different counties throughout the state and will give them
better idea of what the proper prices for this work should be. This has
only been possible through the use of standard and uniform plans,

specifications and bidding blanks.



AVERAGE BID OF ALL BRIDGE CONTRACTS LET FOR 1914 ON STATE PLANS

Steel Buperstructure Complete Iin Place Except FI. |

—_— o Superstructure
2 N 2 Pin Connected Riveted | 3 g.__ 1 Beam ___Steel Glrder Woad
@5 bl -l Floor 1 ";, TIPRAY 16 Rdw'y 18 R'Ay 14 R'A’Y 16 Rdw y 19 R'A'y 147 16 18
= Wood Conc. Wood Cone.| =~ 2 Wooed Cone. WoodCone. Wood Cone. Woud Cone. Wood Cone. WoodCone. Wood
: i 1 37 TS $8 57 .oen wereee s e reereeete oo aree mvenens JRP -
3 ‘ 35! . 1 8 77 A . :
3 | 40 || T2213]] ; 1 83
3 45’ 1 o
3 50 1 6o
4 50 1 90
i a5’ 1 46,
- o 1 29 |
P e 1 69
+ | e 1 52
@ & 1 55
4 0 1 . 21 93!
5 10 1 22 791
14 (e 1 22 17
° : 1 ) .
+ | 80 — R i
5 R0 bteel Plling Per Foot ln Place 1 “ nod Piling Per Foot ol’ Px in Place _
5 | 8 A S 8U-18% 130 | Lted Cedar under 24 feet long $ .42 § 438
:’) 9 B Built 8- gf;‘y# 2 97 | Red Cedar over 24 feet long, A48 1 487
3 1000 WERY o o o | White Oak under 24 feet long A4 .626
6 | 10 CiHieh c , Beth. “H'-87 32% 2 24 ' hite Oak over 24 feet long. 46 507
7 150 g ! i b . Beth "H"-8 32 227 | Fir Piling untreated. 527 \ 582
8 | 130 ! : | Fir Piling ecreosoted... T
S A4y ! ' Wakefield piling for cofferdams per M. BM. Flr lumber untreated per
— — . in place $58 03 BM, in place. i s
Steel Tube Shells Per Vertical Foot in Place | Wakefield piling for permanent use per M. Pir lumber creosoted per .
Type Diam. 1/4”, 5716 3/87 = 1/2” BM. in place.. 69 36 M. BM, in place......... 38 72 4211
A 36" $674:83807.59 04\ $10 58 | Round piling 9" top driven in place per P'tne lumber untreated per |
B 42" 779 926 10 47! 12 09 lineal foot.... 52 M. BM. in place...... 60 66 - 63 12
C 48" §49| 1076, 11 88| 13 64 | Reinforcing any condition in place per lb. 037 | l'ine lumber creosoted per
E gﬁ:' 10003 11 66| 13 26' 13 16| Mass concret}e in place per clubi(.- foot... B 409 WhI s gn pItace_i__H...I.J.é; 66 46 22
' 11 62 1 3 Architectural concrete in ace per ¢ c 3 ak untreate
1307 1460 15 S8 A e plaee ? 631 | M. BM. in place. ... 208 | 67 0
Steel Caps Per Foot of Cap in Plaee Dry excavation per cubic foot 028 i Tearing out old Inmber L
A | 2.6 Channels... $ 1 02| Wet excavation per cubie foo 22 per M.. BM.. 05 50 88
B 2- 7" Channels 1 26 | Reck exeavation per cubic foot. 407 Replacing old Tumber pel' - .
C 2. &' Channels 1 51| Porms for architectural concrete p M. B - 024 627
D 2-10” Channels 193 BM. in place... 80 44 Fir n I
B 2-12 Channels... 2 34) Forms for nnss concrete pm M. BM. in place per lin. ft. of br..' 892 | 9 57
place ... e e 18 45 Creosoted  hlock floor |
complete in place per
SQe Fre e 3 92 I 4 66
Qverhaul per ton per mile 31154 .......
Farrieated steel not other-
wise bid per 1b. in pl..i 055
All other labor or materfal, cost plus

11.22 per cent.
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The foregoing table has been prepared and shows the average prices
paid for the different spans and items as appearing on our uniform
plans and bidding sheets and this is submitted herewith as represent-
ing the average price paid for bridge. work throughout the state for
the year 1914,

This office has always been willing to send a man free of cost to
the county to go with the county boards and inspeet bridges or road
work and make recommendations or prepare any special plans that the
county board might desire or request. A large number of the countics
have availed themselves of this opportunity and in accepting bridge
work in their counties always require an inspection to be made by the
State Engineer’s office before the final payment to the contractor. This
gives the counties the benefit of experienced men in passing inspection
on the bridges that they build and relieves the county board of a con-
siderable amount of responsibility in accepting .the work. A large
number of these inspections have been made and reports of the work
made direct to the county boards. This in itself has been of great value
and assistance to the counties.

State Aid Bridges: Under the. state aid bridge law many of the
bridges which were under construction have been completed and a num-
ber of new contracts have been let. This law has proved meost satis-
factorily in that it has been possible to build permanent structures across
the larger streams in the state and give aid to the counties through
which these streams pass, which has seemed to be a burden which
should be more or less distributed throughout the state as these bridges
are being used both by the local community and by the public at large.

In the building of these bridges it has been possible to set an ex-
ample to the different counties as to the more permanent class of struc-
tures that can be built and that should be built even though the first
cost is more than that which has been paid for bridges heretofore. The
maintenance cost is not so large and in the end that will more than
make up the difference. The following table shows the standing of the
different applications for state aid that have been received, the action
thereon, the contracts which have been let and the cost of those bridges
which have been completed. Also on the pages following said table will
he found a special description of each state aid bridge and pictures of
the same.



BOARD OF IRRIGATION, HIGHWAYS AND DRAINAGE 235

LIST OF AIPLICATIONS FORB STATE A]Ii BRIDGES

" Date | i , Tl Total
Filled Bridge Stream Standing |  Cost

. 5- 4-1911 ..{Cedar River..... Withdrawn |
Boyd & Holt . 5- 4-1911 | Niobrara .| Pending ... .

.| 5221011 ~|North Platte ... WIthArawn | s
Morrill . - 5-21-1011 North Platte .| Completed | 23335 32
Morrill .. . 5-21-191” ..| North Platte..... Completed 25743 63
Washington .. .| 8-14-1911" Arlington.........|Elkhorn.... -[Completed 13241 30
Rock & Keya Paha 7-11-1911 Carns.. Niobrara. -[Completed 23045 00
Rock & Keya Pgha | 7-31-1911 McCully. Niohrara.. L Completed , 16428 03
Red Willow. .| 8-10-1911 Bartley... -.|Republican, jContinued | e
Platte ... . | 0-22-1911: Monroe Loup [Completed | 44094 26
Dodge & Saunders.. 4-23-1912 North Bend....... Platte. SCompleted | 98597 17
Scotts Bluff. . 1- 6-1912| McGrew North Platte.....Completed | 27424 61
Lancaster .. . 1-10-1912 Fourteenth St..}8alt Creek......'Refused ...
Sherman .. | 1710-1912‘1'4011[! City......|Middle Louvp... ‘Completed 24 8
Dawson ' 2-13-1912 Lexington Platte Contract let: *45000 00
Merrick 3. 7-1912 Prairie Island.. Platte ... Continued
Howard ... . 3-30-1912 Boelus.....ccee. Middle Loup..... Continued
Dodge & Saunders 4-23-1%12|T'remont Platte Completed !
Howard - ‘ 4- 8-1912tSt. Paul.. North Lounp ‘Refused ..’ oo
Nance ... a- 4-1912\Gen08 ..... Loup..ee., Completed 31498 75
Lincoin - 5-10-1912 Sutherland | North Platte__.|Contract let \ *32000 00
Howard .. 8-13-1912) 8¢, Paul -/ Middle Loup. V‘Pending JORUE RO
Furnas . 2- 2-1913|Cambridge Repuablican “ompleted 22406 30
Douglas 3-19-1913| Valley |Elkhorn Pending -
Merrick 4-23-1912! Central City......| Platte Pending

Nuckolls
Lincoln
Dawson & Phelp

10-20 -13) Snperior....
'11-28 -13 North Platte
2-11-1914/ Overton

Republican
North Platte
Platte.

Plans ready: *24000 00
Plans ready , *50000 00
Contract let| *45000 (0

Dawson

2-11-1914' Willow Island..

Tlatte..............

[Pending ... aee

*Estimated

STATE AID BRIDGE LEVY

1911 Levy, $83,134; estimated amount collectible 94¢5, $78,146.06.
1912 Levy, $92,764; estimated amount collectible 8407, $87,113.56.
1913 and 1914 Levies will be approximately the same as the 1912 levy,
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Bridgeport and Bayard State Aid Bridges, North Platte River, Morriil
County

For the above two bridges this office prepared designs of two con-
crete bridges, one being a girder consisting of twenty-three 33’ spans with
a twelve-foot roadway and a sixteen-foot turnout in the middle of the
bridge; the other being fifteen 60’ concrete arches with a twelve-foot
roadway and a sixteen-foot turnout in the middle of the bridge. These
bridges were to be approximately eight hundred feet long with an earth
fill approximately fifteen hundred feet long on the south end made nec-
essary by the narrowing of the river channel.

Bids were received and opened at Bridgeport on February 20, 1912,
The lowest bid was submitted by a contractor who had no experience in
building structures of this character and who lacked the necessary fi-
nancial backing to handle the job. His bid was so much below the actual
cost of the bridge that it was evident that he would be unable to com-
plete the work and for this reason his bid was rejected. The contract
for both bridges was let to J. L. Mullen of Lincoln who bid on the girder
type of bridge only.

The fills were made of sand from the bed of the river and were cov-
ered with one foot of dirt and this in turn was covered with four inches
of coarse gravel in order to make a compact roadbed on the sand. There
is also a dirt and gravel fill one foot in depth across the bridges which
prevents wear on the concrete of the floor of the bridge.

The turnout on the Bridgeport bridge was increased jin size from
16’x100" to 20'x100°. An open well was constructed on one pier in which
at some future date the Department will install an automatic recording
gauge to be used in connection with the hydrographic work.

The bridges were completed during the summer of 1914 and have
since been in continuous use. The total cost of the Bayard bridge was
$23,335.82 of which amount the state paid $11,667.66. The total cost of
the Bridgeport bridge was $25,743.68, of which amount the state paid
$12,871.82. Cuts of the old and new bridges appear in this volume.
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Arlington State Bridge, Elkhorn River, Washington County

The plans prepared for this bridge consisted of a steel bridge of a
single one hundred and eighty-foot span with a sixteen-foot roadway,
or a concrete bridge consisting of two ninety-foot spans with a fourteen-
foot and a sixteen-foot roadway. These bids were opened at Blair, Ne-
braska, and the contract awarded to E. 8. Beaty of Blair, Nebraska, for
the steel bridge, with a wood block floor and concrete abutments. The
The bridge was completed about June 1, 1913, and has since been in
continuous use, The total cost was $13,241.30, of which amount the state
paid $6,620.65. '
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Carns and McCully State Aid Bridges, Nibrara River, Rock and Keya
Paha Counties

The original plans for the Carns bridge called for two one-hundred
and sixty-foot steel spans with a sixteen-foot roadway.

Bids were received on this design and opened at Springview, Ne-
braska, on August 28, 1911, From the bids received it was evident that
there had been no competition in the bidding and the bids were all re-
jected. New plans were made and the contract finally let in conjunction
with the contract for the McCully bridge at Springview, Nebraska, on
May 7, 1912. The plans, as finally submitted for the Carns bridge, con-
sisted of six 50’ concrete arches, 14-foot or 12-foot roadway, or eight 40’
concrete girders, 14-foot or 12-foot roadway, or four 80’ steel spans with
16-foot roadway.

The plans for the MeCully bridge consisted of five 5’ concrete
arches, 14-foot roadway or 12-foot roadway; seven 40’ concrete girders,
14-foot or 12-foot roadway, or four 70’ steel spans, 16-foot roadway.

The contract was awarded to the Lincoln Construction Company for
the concrete arch bridges with fourteen-foot roadways for both bridges.

_The piers of the Carns bridge rest on steel tubes filled with concrete;
two sixty inches and one twenty-four inches in diameter, twenty feet
long, under each pier. The two sixty-inch tubes support the pier proper
and the twenty-four-inch tube is under the upsteram end of the ice
breaker. Four wooden piling are driven in each of the large tubes ex-
tending twelve feet below the bottom. The small tubes contain one pile
driven in a like manner.

The bridge has three hundred feet of clear waterway and the total
cost was $23,045.00, of which amount the state paid $11,522.50. ’

The MecCully bridge rests on shale at an average depth of eight
feet below the bed of the river, and has a clear waterway of two hundred
fifty feet. The total cost was $16,428.08, of which amount the state paid
$8,214.01.

These are the first concrete bridges built across the Niobrara. They
were completed and opened to traffic during the summer of 1913 and
have since been in continuous use. Cuts of these bridges appear in
this volume.
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Monroe State Aid Bridge, Loup River, Platte County

The plans of this bridge consist of six 136-foot, 6-inch steel spans
and one 80-foot steel span with sixteen-foot roadway. Bids were re-
ceived and opened at Columbus, Nebraska, on May 14, 1912, The con-
tract was let to the Omaha Structural Steel Works, of Omaha, Ne-
braska, which company completed the contract during the summer of
1913, after experiencing considerable difficulty with the ice, when it
broke and went out in the spring. At this point the ice makes trouble
in the spring when it breaks up and begins to move down the river caus-
ing numerous ice jams and the resulting floods caused by the water leav-
ing the banks and inundating the low bottom lands. This condition is
liable to exist at any point between St. Paul and Columbus on the Loup
and between Columbus and Plattsmouth on the Platte, and has been taken
into consideration in the designing of bridges for these rivers. The spans
are made as wide as possible for economical construction and the up-
stream ends of the piers are equipped with concrete ice-breakers pro-
tected on the peak by an 8”x8’x3-4” angle.

The total cost of the Monroe bridge was $44,094.25, of which amount
the state paid $22,047.13. It is to be lamented that after the expenditure
of this amount of money to procure a substantial crossing of the river
the county officials find themselves unable to surmount local difficulties
in procuring a suitable road thereto. Elsewhere in this volume appears
a cut of this bridge showing ice as it moves out in the spring.
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North Bend State Aid Bridge, Platte River, Dodge and Saunders Counties

The plans of this bridge consisted of eight 180’ spans, steel, with
sixteen-foot roadway, and concrete piers and abutments, with earth fill
at the north end approximately fifteen hundred feet long. Bids were re-
ceived and opened at Wahoo, Nebraska, May 25, 1812. The contract was
let to Stupp Brothers Bridge and Iron Company, of St. Louis, Missouri,
for the steel bridge with crosoted wood block floor.

The contractor on this bridge sub-let the concrete substructure, the
wood block floor and the earth fill. The sub-contractor was unfortunate
in procuring a foreman who had no knowledge or experience with con-
crete work in water, and the result was that when the bridge was nearing
completion a careful inspection was made and the concrete was found
be defective, and it was necessary to remove a considerable amount from
each pier and replace it with new. The contractor was very arbitrary
in this, and it was only after prolonged and heated argument that he
could be persuaded to do the necessary work to prove the instability of
the concrete. However, once the contention proven, the contractor did
all in his power to expedite the reconstruction.

Another cause of delay was the shifting nature of the bed of the
river. During the construction of the bridge the main river channel
moved from the south bank of the river where the bridge was being
built to the north bank, approximately a thousand feet north of the bridge
and turning the river back under the bridge was so difficult a construction
problem that numerous parties freely predicted failure. The work was
undertaken by the Standard Bridge Company of Omaha, Nebraska, who
placed the fill by means of a six-inch centrifugal pump and a twenty-
horse power traction engine mounted on a barge and pumped sand from
the bottom of the river on the upstream side of the fill. As the fill pro-
gressed the river channel was narrowed and considerable difficulty was
encountered in closing the last sixty feet of the gap between the bank
and the bridge.

This was accomplished only after driving six or seven rows of forty-
foot piling approximately five feet centers across the opening, wiring
these together with one-half and three-quarter-inch twisted wire cables
and dumping in sixty thousand bags of sand, Elsewhere in this volume
appears cuts showing this work in progress and the completed fill. At-
tention is called to the huge stacks of sand bage piled on either side of -
" the pap. These and thousands in addition were eventually used.

When this fill was completed the surface was covered with one foot
of gumbo and this in turn received a four-inch covering of sand, and
this surfacing was ploughed, disced, harrowed, floated and crowned and
since the opening of the bridge for traffic has been dragged and is at
present in splendid condition and is a good sample of the kind of roads
it is possible to build in this state.

The river end of this fill is protected on the upstream side by a willow
mat similar in construction to that used on the fill to the Fremont bridge,
a digcussion of which is given under the Fremont bridge.

The bridge was finally completed and opened for traffic in Sep-
tember, 1914, The completed structure cost $87,084.98, of which amount
the state paid $438,242.48.
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McGrew State Aid Bridge, North Platte River, Scotts Bluff County

The plans for this bridge consisted of fifteen 50’ concrete arches
with twelve-foot or fourteen-foot roadways, or twenty-three 33" con-
crete girder spans with twelve-foot or fourteen-foot roadways. Bids
were received and opened at Gering, Nebraska, May 28, 1912. The con-
tract was let to J. L. Mullen for the girder bridge complete, with fill of
approximately fifteen hundred feet.

This bridge is built in two sections with an earth fill wide enough
to be used for a turnout across the island connecting the two sections of
the bridge. There is an equalizing channel cut across the upstream side
of the island to provide a waterway if at any time the capacity of one
section of the bridge should be overtaxed.

The bridge was completed and open-~d to traffic late in the summer
of 1914, and it was necessary for the county to do considerable grading
to provide a suitable road to the bridge. The completed structure cost
$27,424.61 of which amount the state paid $13,712.31.
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Lexington State Aid Bridge, Platte River, Dawson County

DBids on the following types of bridges were received, opened and
rejected at Lexington, Nebraska, on June 25, 1914: Reinforced concrete
girder with sixteen-foot roadway on wood or concrete piles, 50' concrete
arches with sixteen-foot roadway on concrete or wood piles, balanced arch
with sixteen-foot roadway on wood or concrete piles, and rainbow arch
with sixteen-foot roadway on wood or concrete piles. The bids were re-
jected because the Boards present were unable to agree upon the suc-
cessful bidder.

The bridge was readvertised and the bids were opened at Lexington
on September 11, 1914, and the contract let to I. E. Doty of David City,
Nebraska, for twenty-five reinforced concrete girders 35° 6” center to
center of span with sixteen-foot roadway, resting on concrete piles, and
to Thomas Gass of Elm Creek, for the fill.

Mr. Doty immediately proceeded to assemble his outfit on the site of
the bridge only to be held up by a temporary restraining order issued
by the District Court in which one James W. Radcliffe, a tax-payer of
Dawson County, was the plaintiff, and the County Boards of Dawson and
Phelps Counties and the State Board of Irrigation, Highways and Drain-
age and 1. E. Doty were made defendants. The hearing was held Octo-
ber 13th and 14th, 1914 in Lexington and an opinion rendered in favor of
the defendants. The plaintiff alleged that there was insufficient funds
to complete the contract but it was proven otherwise at the hearing.
Deputy Attorney General Ayres furnished capable assistance in the de-
fense of this suit. This bridge will probably be completed during the
year 1915. A list of the bidders and their bids appear in this volume.
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BIDS RECEIVED ON LEXINGTON STATE AID BRIDGE AT LEXINGTON
September 11, 1914.
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way on concrete pileS....| 35750.00 i . ...................
Ralobow arch—16-ft. roadway on' ‘ |
concrete pileS.. e i} L R
Extra plain concrete, per cu. yd.{ i
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Contract awarded to 1, E, Doty, Reinforced concrete girders on concrete piles,
Contract for earth fill and surfacing awarded to Thos, Gaas.
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Overton State Aid Bridge, Platte River, Dawson and Phelps Counties

Bids on the following types of bridges were received, opened and
rejected at Lexington, Nebraska, on June 25, 1914: Reinforced concrete
girder with sixteen-foot roadway on wood or concrete piles, 50’ concrete
arches with sixteen-foot roadway on concrete or wood piles, balanced arch
with sixteen-foot roadway on wood or concrete piles, and rainbow arch
with sixteen-foot roadway on wooed or concrete piles. The bids were re-
jected because the Boards present were unable to agree upon the success-
ful bidder.

The bridge was readvertised and the bids were opened at Lexingion
on September 11, 1914, and the contract let to 1. E. Doty of David City,
Nebraska, for twenty-five reinforced concrete girders 35 67 center to
center of span with sixteen-foot roadway, resting on conerete piles, and
to Thomas Gass of Elm Creek for the fill.

One James W, Radcliffe, a tax-payer of Dawson county, secured a
temporary restraining order from the District Court alleging that the
bridge fund of Dawson county contained insufficient funds to complete
the contract.

The hearing was held October 13th and 14th, in Lexington, and an
opinion rendered in favor of the defendants.

A list of the bidders and their bids follows:
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GENOA STATE AID BRIDGE, LOUP RIVER
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STATE AID BRIDGE AT LEXINGTON

September 11, 1914,
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Contract awarded to T. E. Doty.

Reinforced concrete girders on conerete piles.

Contract for earth fill and surfaclng awarded to Thos. Gass.
Pat. Priel—8"x10”x12" cement Dblock at .11 eaclh.
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Loup City State Aid Bridge, Middle Loup River, Sherman County

Plans for this bridge consist of four 120" steel spans with sixteen-
foot roadway and wood block floor. Bids were received and opened at
Loup City, Nebraska, June 4, 1912. The contract was let to the Stand-
ard Bridge Company of Omaha, Nebraska, who completed the contract
* during the summer of 1513,

The completed structure cost $24,962.14, of which amount the state
paid $12,481.07. Cuts of the old and the new structures appear elsewhere
in this volume.

1"

-
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Fremont State Aid Bridge, Platte River, Dodge and Saunders Couni.es

Plans for this bridge as bid upon consisted of seven 180 steel spans
and three 100" steel spans with concrete piers and abutments and sixteen-
foot roadways. Bids were received and opened at Wahoo, Nebraska,
en May 25, 1912, The contract was let for the bridge with a crco-
soted wood block floor to Stupp Bros, Bridge and Iron Company of St.
Louis, Missouri. The design of this bridge has, since letting the con-
tract, been changed to nine 180" steel spans, doing away with the three
100’ spans. The bridge is practically the same as the North Bend bridge,
and was built by the same contractor. It was necessary to rcbuild pou-
tions of the piers and this occasioned some delay.

The fill was placed with a drag line outfit and the contractor ex-
perienced no particular difficulty in ecompleting it. The upstream side of
the river end of this embankment is protected by a willow mat approxi-
mately six hundred feet lcng, seventy feet wide and eighteen inches thick.
This was woven on the ice and ground, of willows from one inch to two and
one-half inches in thickness, and from twelve to twenty feet in length,
and is secured to the bank by half and three-quarter-inch wire cables,
twelve-foot centers, and fastened to 35" piling driven at the toe of the
slope of the embankment to a depth of approximately twenty-seven feet.
The slope on the upstream side of the fill is four to one and the mat
extends on this bank to the high water mark and is weighted with rock,
old paving blocks and bricks. A portion of the mat was laid on the ice
and then enough rock was placed upon it to sink it. During the spring
and summer of 1914, the willows showed a decided tendency to sprout,
and will furnish an excellent protection in the future. A cut showing
the mat, nearly completed, appears elsewhere in this volume. Suffi-
cient quantity of rock was piled on the outer edge and across the body
to break the ice and sink the mat to the bottom of the river where it
forms a permanent protection from erosion for the fill.

The fill was further protected on the upstream side by quantities
of “willow babies” back of the mat. The down stream side, the slope of
which is two to one, is protected by two double rows of piling approxi-
mately six-foot centers, and the space between filled with “willow babies.”
These keep the river from whipping back along the fill and prevent any
erosion. The abutment and bank on the south side of the river is pro-
tected up and down stream by a single row of piling, back of which
is piled a number of “willow babies.”

The Fremont bridge was opened to traffic in the spring of 1913 and
has since been in continuous use. The total cost, exclusive of protec-
tion work, was $87,732.89, of which amount the state paid $42,366.36.

Lt NIRRT, kT il
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Cambridge State Aid Bridge, Republican River, Furnas County

Designs for this bridge included one concrete arch type consisting
of two 50°, two 55’ and one 60’ spans, with twenty-foot roadway, con-
crete piers and abutments; one reinforced concrete girder, consisting of
nine 30’ clear spans, twenty-foot roadway, concrete piers and abutments;
one steel bridge composed of two 135" high truss riveted spans, twenty-
foot roadway, with concrete floor, piers and abutments; one steel bridge
composed of two 135" high truss riveted spans with twenty-foot roadway,
with creosoted wood block floor and concrete piers and abutments.

Bids were opened at Beaver City, Nebraska, on February 26, 1914,
and contract awarded to the Lincoln Construction Company of Lincoln,
Nebraska, for the concrete arch type of bridge.

The bridge was completed and opened to traffic in November 1914,
although the contractor experienced some difficulty and sustained some
damages from floods during the process of construction. The completed
structure cost was $22,406.30, of which amount the state paid $11,203.15.

A list of the bidders and their bids and a cut of the completed
structure appear elsewhere in this volume.



BIDS ON CAMBRIDGE STATE AID BRIDGE
Received at Beaver City, Nebr., February 26, 1914.
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Genoa State Aid Bridge, Loup River, Nance County

Plans for this bridge consist of five 136" 6" steel spans with con-
crete piers and abutments and sixteen-foot roadway, with plank floor.
Bids were recieved and opened on July 16, 1812, at Fullerton, Nebraska.
The contract was let to the Massillon Bridge and Structural Company
of Kansas City, Missouri, who completed the contract with practically
no delay.

The ice breakers were placed on the piers after they were other-
wise completed, the County Board deeming them unnecessary primarily
and later reconsidering.

The bridge complete cost $31,498.75, of which amount the state paid
$15,749.37.
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Sutherland State Aid Bridge, North Platte River, Lincoln County.

Designs for this bridge consisted of one reinforced concrete arch
type consisting of fourteen 50" arches with sixteen-foot roadway and con-
crete piers dand abutments, resting on wood piles; one of the same type
except that it rested on Bignell Concrete Piles; one concrete arch con-
sisting of fourteen 50' arches, with twelve-foot roadway, with a twenty-
foot turncut over two spans, with conerete piers and abutments, resting
on wood piles; one of the same type resting on Bignell Concrete Piles;
one reinforced concrete girder bridge composed of twenty-three 33" spans,
with a twelve-foot rcadway, and a twenty-foot turnout over three spans,
resting on concrete piers and abutments on wood piers; one reinforced
concrete girder bridge composed of twenty-three 33" spans, with twelve
foot roadway and a twenty-foot turnout over three spans, with concrete
" piers and abutments resting on Bignell Concrete Piles.

Bids were received and opened at North Platte on April 7, 1914, and
the contract awarded to the Lincoln Construction Company of Lincoln,
Nebraska, who have assembled an outfit on the site of the bridge, which
is at present in the process of construction, and will probably be fin-
ished during 3915. A list of the bidders and their bids will be found
elsewhere in this issue.




BIDS ON SUTHERLAND STATE, AID BRIDGE
Received at North Platte, Nebr., April 7, 1914,
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